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Ontogeny of Motility of the Face 

L, Kwint 


O r THE total equipment of 
neuro-psyohical potentialities 
motility is one of the principal 
components by means of which an 
individual as a whole reacts to his 
environment. Motility acquires a spe¬ 
cial significance in childhood being 
nearly the only indicator of the rate 
and character of the general de¬ 
velopment. 

Therefore the motor sphere as a 
subject of research has recently at¬ 
tracted the attention not only of 
clinical and psycho-neurological in¬ 
vestigators but mostly of workers of 
various branches of the pedagogical 
section. 

When studying motility the problem 
of motor ability is of special interest. 
In accordance with the opinion of most 
investigators regarding general ability 
under motor ability we understand a 
combination of capacities that deter¬ 
mine the motor activity Of a human 
oi'ganism, its maximum and minimum 
capacity of readjustment to new situ¬ 
ations. We mean here the extent of 
specialization of motor manifestations 
and the range within which these 
manifestations vary respectively ac¬ 
cording to the different requirements 
of the environment. “We say that a 
person has motor ability if he can 

•Section of Psycho-neurology of Child's 
Ago, at the Ukraiiian Paycho-ncnrological 
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easily use his motor apparatus for 
various connected movements, using 
instruments as a help and perfecting 
his movements by exercise. A person 
is defective in his motor ability if he 
cannot use his limbs, his mechanism 
of statics, correct innervation, and is 
limited by a small number of simple 
motor connections" (4). 

Motor ability, its character, volume, 
and extent is in close connection with 
the development of the general con¬ 
stitutional capacities of the growing 
organism evolving under the stimulat¬ 
ing influence of its environment. In 
accordance with this conception when 
working out the metrical scale, it is 
correct to select the tests according 
to the natural evolution of motor 
capacity. Graded according to age 
such a scale could serve as a scientific 
method of investigating innate abili¬ 
ties for certain movements but not 
habits acquired through individual 
experience in play or work by special 
exercises. In this respect, the natural 
development of mimic motility of the 
face deserves attention. 

Mimics are undoubtedly an em¬ 
phatic correlator of the evolutionary 
state of the neuro-psychic sphere. 
With the development of the latter 
mimic movements become refined and 
perfected. This may be seen when 
comparing the mimics of species of va¬ 
rious zoological grades; this may also 
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be observed by comparing the mimic 
movements of a savage and civilized 
mnn. Animals have mostly reflex 
mimic movements directly aflected 
by stimuli of various receptive organs 
or by interna! organic impulses of 
a general character. More complex 
mimic movements of a conditioned 
reflex nature observed in animals are 
poor and unvarying. The mimic 
movements of anthropomorphous mon¬ 
keys become more various and com¬ 
plete than the mimic movements of 
animals of a preceding evolutionary 
stage, tlie mimic movements of savages 
are more complex than those of 
monkeys and civilized people have 
finer and more differentiated mimic 
movements than savages. We may 
note also ago dififerences in mimics. 
Mantegazza (7) writes: "The mimics 
of a child are extensive but poor in 
shades, that of a more grown up child 
is extensive and rich enough in details, 
ft young man's mimics are distin¬ 
guished by extent and amplitude of 
contents and especially by effusion, 
the mimics of an adult ore more 
balanced, more rich in details than in 
strength of expression, gradually they 
become loss effusive i finally the mimics 
of an old man are weak, indefinite 
and very oonoentrio." 

In general, wo may state that the 
development and perfection of mimic 
movements take place simultaneously 
with tho evolution of the neuro-psychic 
sphere, beginning with the early stages 
of childhood, and that with the in- 
volutivc changes of the personality in 
senile ngo tho mimic movements are 
subjected to a reverse development. 
A number of scientific investigations 
aio devoted to the study of mimics 


as expressive motility (Piderit (8), 
Darwin (3), Plughes (5), Bechterew 
(1), Sikorsky (9), Bell (2), Kirchhoff 
(6)), The task of this paper is to 
investigate not expressive mimic be¬ 
longing to the extrapyramidal motility 
but voluntary movements of the mimic 
musculature connected with the ac¬ 
tivity of the pyramidal, neokinetic 
system. Therefore, we consider it 
necessary first of all to determine the 
conception of voluntary movements. 
Voluntary movements differ from in¬ 
voluntary ones, as they contain a 
psychical moment. Genetically vol¬ 
untary movements are connected with 
various kinds of involuntary move¬ 
ments as impulses, reflexes, instincts. 
The latter through interaction of tlie 
organism and its environment offer 
the personality various impressions. 
Emotions and images are subject to 
considerable modifications and form 
the so-called voluntary movements. 

In childhood, the process of form¬ 
ing voluntary movements is deter¬ 
mined by the so-called circular reaction 
expressed by automatic frequent rep¬ 
etition of certain casually performed 
movements connected with Kinesthe¬ 
sia affected by the latter, 

“Something is added to an impulse 
of an involuntary movement trans¬ 
formed into a voluntary one,” says 
Preyer, and something is lost when 
voluntary movements become involun¬ 
tary.” This something makes the 
purely psychical moments kinesthetic 
images, idea of the movements and 
their aims. In voluntary movements, 
there is from one part a component of 
volition activity conditioned by active 
consciousness as a special manifesta¬ 
tion of a highly organized neokinetic 
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(pyramidal) system which serves as 
an apparatus for acquiring individual 
experience, and from the other part 
there is a component involuntary auto¬ 
matic motor mechanism connected 
with the extra pyramidal (paleo¬ 
kinetic) system dealing with the experi¬ 
ence of the species of an organism and 
determining the formal moments of a 
movement; rate, skill and other quali¬ 
ties. 

Analyzing motility in the aspect of 
evolution of the cortical and sub¬ 
cortical mechanism and their relations, 
we may state that the latter are in 
different functional proportions to each 
other in their ontogenetic develop¬ 
ment. With age the cortical mechan¬ 
ism gradually begins to dominate the 
subcortical. 

In the motor activity of a child of 
preschool age the automatic elements 
are considerably expressed; the moeh- 
anism of voluntary control is not 
strong enough being in process of 
development. This is to be seen in the 
inaccuracy, inconstancy of the volun¬ 
tary movements, inability for more or 
less durable motor efforts. The motor 
activity of a child of school age is 
characterized by an equal function of 
both voluntary and automatic mech¬ 
anisms one balancing the other. The 
motor activity of a stripling, owing to 
the period of sex development re¬ 
vealing a new evolutionary stage, is 
subject to certain dissociations due to 
the general biological crisis of tlie age 
of puberty, The movements at this 
age become clumsy, angular and often 
inadequate. The motor mechanism of 
an adolescent towards the end of sex 
maturation in connection with the 
displacement and strengthening of 


the cortical system becomes associ¬ 
ated again; a certain harmony is es¬ 
tablished with a marked prevalence 
of cortical-pyramidal principles. Tho 
active interaction of the human or¬ 
ganism and its environment is ac¬ 
complished through a number of 
subsequently connected neuro-psychic 
phenomena the principal of which are 
perception, imagery and volition, tho 
environment being tlio determinant 
source and point of application of vol¬ 
untary movements, The latter form¬ 
ing the contents of various acts of 
behaviour arc the general expression 
of volition which in its turn is directed 
by imagery originating in the recep¬ 
tive organs. The volitional processes 
are interactions of kinesthetic images 
affecting the centres of the motor 
system and modifying the existing 
movements long since frequently 
effected impulsively, reilexively, in¬ 
stinctively. Not only the stimuli of 
the concrete realities surrounding the 
person at that moment but the entire 
individual experience of a man is ex¬ 
pressed in voluntary movements which 
are thus the result of empirical training 
through involuntary movements ef¬ 
fecting kinesthetic images. At the 
same time voluntary movements ex¬ 
press completely new acts of behaviour. 
Through tho mentioned peculiarities 
voluntary movements become a spe¬ 
cial expression of the total equipment 
of a personality. In connection with 
nge, motility develops in a more or 
less definite succession, but being a 
function of endogenic inherited tend¬ 
encies and external conditions of en¬ 
vironment it displays accordingly con¬ 
siderable individual (luetuations. 

The evolution of motility takes 
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be observed by comparing the mimic 
movements of a savage and civilized 
man. Animals have mostly reflex 
mimic movements directly affected 
by stimuli of various receptive organs 
or by internal organic impulses of 
a general character. More complex 
mitnio movements of a conditioned 
reflex nature observed in animals are 
poor and unvarying. The mimic 
movements of anthropomorphous mon¬ 
keys become more various and com¬ 
plete than the mimic movements of 
animals of a preceding evolutionary 
stage, the mimic movements of savages 
are more complex than those of 
monkeys and civilized people have 
finer and more differentiated mimic 
movements than savages. We may 
note also age differences in mimics. 
Mantegazza (7) writes; "The mimics 
of a child are extensive but poor in 
shades, that of a more grown up child 
is extensive and rich enough in details, 
a young man's mimics are distin¬ 
guished by extent and amplitude of 
contents and especially by effusion, 
the mimics of an adult are more 
balanced, more rich in details than in 
strength of expression, gradually they 
become less effusive; finally the mimics 
of an old man are weak, indefinite 
and very concentric," 

In general, we may state that the 
development and perfection of mimic 
movements take place simultaneously 
with the evolution of the nouro-psychio 
sphere, beginning with the early stages 
of childhood, and that with the in- 
volutive changes of the personality in 
senile age the mimic movements are 
subjected to a reverse development. 
A number of scientific investigations 
are devoted to the study of mimics 


as expressive motility (Piderit (8), 
Darwin (3), Hughes (5), Bechterew 
(1), Sikorsky (9), Bell (2), Kirchhoff 
(6)), The task of this paper is to 
investigate not expressive mimic be¬ 
longing to the extrapyramidal motility 
but voluntary movements of the mimic 
musculature connected with the ac¬ 
tivity of the pyramidal, neokinetic 
system. Therefore, we consider it 
necessary first of all to determine the 
conception of voluntary movements. 
Voluntary movements differ from in¬ 
voluntary ones, as they contain a 
psychical moment. Genetically vol¬ 
untary movements are connected with 
various kinds of involuntary move¬ 
ments as impulses, reflexes, instincts. 
The latter through interaction of the 
organism and its environment offer 
the personality various impressions, 
Emotions and images are subject to 
considerable modifications and form 
the so-called voluntary movements. 

In childhood, the process of form¬ 
ing voluntary movements is deter¬ 
mined by the so-called circular reaction 
expressed by automatic frequent rep¬ 
etition of certain casually performed 
movements connected with Kinesthe¬ 
sia affected by the latter. 

"Something is added to an impulse 
of an involuntary movement trans¬ 
formed into a voluntary one," says 
Preyer, and something is lost when 
voluntary movements become involun¬ 
tary.” This something makes the 
purely psychical momenta kinesthetic 
images, idea of the movements and 
their aims. In voluntary movements, 
there is from one part a component of 
volition activity conditioned by active 
consciousness as a special manifesta¬ 
tion of a highly organized neokinetic 
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(pyramidal) system which serves as 
an apparatus for acquiring individual 
experience, and from the other part 
there is a component involuntary auto¬ 
matic motor mechanism connected 
with the extra pyramidal (paleo¬ 
kinetic) system dealing with the experi¬ 
ence of the species of an organism and 
determining the formal moments of a 
movement; rate, skill aud other quali¬ 
ties. 

Analyzing motility in the aspect of 
evolution of the cortical and sub¬ 
cortical mechanism and their relations, 
we may state that the latter are in 
different functional proportions to each 
other in tlieir ontogenetic develop¬ 
ment, With age the cortical mechan¬ 
ism gradually begins to dominate the 
subcortical. 

lu the motor activity of a child of 
preschool age the automatic elemonta 
are considerably expressed; the mech¬ 
anism of voluntary control is not 
strong enough being in process of 
development. This is to be seen in the 
inaccuracy, inconstancy of the volun¬ 
tary movements, inability for more or 
less durable motor efforts. The motor 
activity of a child of school age is 
characterized by an equal function of 
both voluntary and automatic mech¬ 
anisms one balancing the other. The 
motor activity of a stripling, owing to 
the period of sex development re¬ 
vealing a new evolutionary stage, is 
subject to certain dissociations due to 
the general biological crisis of the age 
of puberty. The movements at this 
age become clumsy, angular and often 
inadequate. The motor meehanism of 
an adolescent towards the end of sex 
maturation in connection with the 
displacement and strengthening of 
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the cortical system becomes associ¬ 
ated again; a certain harmony is es¬ 
tablished with a marked prevalence 
of cortioal-pyramidal principles. The 
active interaction of the human or¬ 
ganism and its environment is ac¬ 
complished through a number of 
subsequently connected neuro-psyohic 
phenomena the principal of which are 
perception. Imagery aud volition, the 
environment being the determinant 
source and point of application of vol¬ 
untary movements. TJie latter form¬ 
ing the contents of various acts of 
beliaviour are the general expression 
of volition wliioh in its turn is directed 
by imagery originating in the recep¬ 
tive organs. The-volitional processes 
are interactions of kinesthetic images 
affecting the centres of the motor 
system and modifying the existing 
movements long since frequently 
effected impulsively, reflexively, in¬ 
stinctively. Not only the stimuli of 
the concrete realities surrounding the 
person at that moment but the entire 
Individual experience of a man is ex¬ 
pressed in voluntary movements which 
are thus the result of empirical training 
through involuntary movements ef¬ 
fecting kinesthetic images. At the 
same time voluntary movements ex¬ 
press completely new acts of behaviour. 
Through the mentioned peculiarities 
voluntary movements become a spe¬ 
cial expression of the total equipment 
of a personality. In connection with 
age, motility develops in a more or 
less definite succession, but being a 
function of endogenic inherited tend¬ 
encies and external conditions of en¬ 
vironment it displays accordingly con¬ 
siderable individual fluctuations. 

Tlie evolution of motility takes 
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place simultaneously with the deveh 
opment of the nervous ayatem. While 
the development of the cellular ele¬ 
ments of the nervous system and the 
process of myelinization of conduction 
system are usually completed at the 
age of 3 the association fibers con¬ 
necting the nervous cells of various 
centres of the cerebral cortex continue 
to develop and differentiate for a long 
time including the period of sex ma¬ 
turing and acoording to recent data 
even the mature age of thirty to forty 
years. 


nearly all the possible simple move¬ 
ments of the facial musculature. In 
choosing the teats I was guided not 
by the myological architecture of the 
face, but by the real functional ac¬ 
tivity of the separate parts of facial 
musculature; voluntarily performed 
according to the respective images, as 
one complete psycho-physiological act. 
Verbal instructions with an easy de¬ 
scription of all required movements 
are given to the tested person. At 
the same time the experimenter per¬ 
forms the necessary movement him- 


TABLE 1 

Affs in years and sex oj children tested 



1 AOB 

1 


4 

6 

L M M 

e 

m 

m 

o 

IB 

Q 

o 

o 

m 

TOTAL 

Boys. 

6 

10 


IS 

32 

30 

20 1 

10 

32 1 

18 

16 

m 


Girls.. 

8 

s 

12 8 

14 

24 

38 

24 1 

1 

26 

22 1 

28 

24 

m 


Total. 

14 

18 

24 28 

32 

66 

68 

44 

36 j 

64 

44 

40 

18 

476 


The existence consequently of cer¬ 
tain voluntary movements is deter¬ 
mined not only by biomechanical con¬ 
ditions and physiological activity of 
the muscles but chiefly by the corre¬ 
sponding innervation. The appear¬ 
ance of certain voluntary movements 
of the growing human organism may 
indicate the cerebral development of 
the respective spheres. The concep¬ 
tion of voluntary movements given 
here may be wholly applied to mimic 
psycho-motility the ontogeny of which 
is the subject of this paper. 

In order to determine the principal 
tendencies and peculiarities of the 
development of voluntary mimic move¬ 
ments I have elaborated a special 
method comprising by means of tests 


self and the tested person must con- 
ti'ol his own performance looking at 
a mirror. 

The tests were given to 476 chikli'en 
of both sexes at the age of four to 
sixteen years inclusive. They were 
distributed according to age and se.x 
in the way shown in table 1. 

With respect to their physical con¬ 
dition, intellectual abilities and schol¬ 
arship records, or progress in studies, 
children of an average development 
were selected. Tliey were also care¬ 
fully selected according to age, so 
that each definite age group was uni¬ 
form. In each age group were children 
whose age did not deviate more or less 
than 4 months from the standard. 
For instance, children from seven 
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years eight months up to eight years 
four months belonged to the 8 year 
standard. Children whose ago was 
more than four months above or below 
the standard age were not subjected 
to investigation. 

Considering the results obtained we 
shall mention the data illustrating the 
age distribution of mimic movements 
performed synchronously and sym¬ 
metrically. (See table 2.) 

We give here the mean values of 
the quantity of performal movements 


progressive tendency of the age evolu¬ 
tion of mimic psychomotility. 

Regarding the facial movements 
performed at different times, for the 
right and left sides separately, wo 
observe a marked tendency to in¬ 
crease the number with the increase 
of the age level. This is illustrated 
in table 3. 

The low figures here are evident. 
Of 16 movements of the symmetrical 
musculature of the face to be per¬ 
formed separately and monolaterally 


TABLE 2 

Age distrihulion of mimic movements 


AOO 



! * 1 

B 

D 

7 

1 s 1 


n 

D 

12 

13 1 

1 1 

1& 

1 

Number of inovcmciita. 

m 

12.7 

13.4 

13.8 



17.B 

18..3 

18 7 

ID 

m 

18.8 

Oil 

Percentage. 

i 

48.8 

51. G 

53.1 


2 

68.S 



73.1 

76.fl 

72.3 

i 


TABLE 3 

Increase in number of facial movements with increase in age 


Aa^ 



4 

6 

" 1 

’ 1 

a 

9 

m 

a 

o 

L'^ 1 

1 

I ‘LI 

10 

Number of movements. 

2.0 

3,7 

3.3, 

4.1 

4.8 

5.9 

H 

5.9 

6,0 


7,4 

m 

6,9 

Percentngo. 

17.9 

23.1 


25.4 

■ 

30.0 

37.5 

36.9 

37.1 

41.2| 

m 

42.8 

43.1 


for each age group separately. The 
obtained data reveal a certain regu¬ 
larity in the age distribution of the 
quantitative volume of voluntary 
movements of the facial musculature. 
This volume beginning at the age of 
four throughout all the subsequent 
age periods gradually and steadily 
increases, attaining its highest limit 
at the age of fourteen. At the ages 
of fifteen and sixteen years, we observe 
a slight decline in the number of pos¬ 
sible, active mimic movements inter¬ 
rupting somewhat the mentioned 


only a very limited number was avail¬ 
able which varied in the investigated 
group of children; judging by the 
average data from three to seven 
movements or from eigJiteen to forty- 
six per cent. Subjecting the obtained 
data to a ncuro-physiological analysis 
we may note that the increase of 
voluntary mimic motility in connec¬ 
tion with age takes place simultane¬ 
ously with ontogenetic development 
of respective innervation mechanisms, 
mostly of the sensory motor cortex. 
As has been mentioned, for the right 
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growth of movement an effective as 
well as a receptive apparatus must 
exist. According to the investiga¬ 
tions of Jacob Bielschowsky and 
others in the cerebral cytoarohiteoture 
the main internal layer of the cortex 
performs the effective functions and 
tlie external layer the receptive ones. 
This is confirmed by the data of the 
embryogeny showing a development 
of the internal cortical layer of corpus 
striatum and the external layer of the 
primaiy olfactory organs. The ex¬ 
istence of certain voluntary move¬ 
ments shows the functional ability of 
the centrifugal as well as the centrip¬ 
etal element of the cortex. Being 
connected with such psychic mo¬ 
ments as stimulation to movement, 
volitional initiative, formation of con¬ 
ceptions of movement and conscious 
designing of respective motor formulae 
voluntary movements depend upon 
the functions not only of the motor 
centres of the cerebral cortex but 
upon the frontal gyrus affecting the 
latter and forming the highest psycho- 
motorium. The process of intercorti- 
cal myeliniaation determining the 
functional capavility begins in the 
association network of the frontal 
lobes of tlie cerebral cortex much 
later than in other sections. Our data 
consequently enable us to follow the 
gradual increase of functional plas¬ 
ticity in the primary and higher 
stages of the psycho-motor area be¬ 
longing to the mimic musculature. It 
is noteworthy that mimic psycho¬ 
motility as seen from the given tables, 
continues to increase quantitatively 
up to the period of sex maturing. At 
the ages of fifteen and sixteen years, 
we notice a slight decline in the number 


of voluntary movements of the mimic 
musculature. This fact which at fivst 
sight appears paradoxical is, however, 
subjected to regularity of ontogeny 
of psycho-motility. The progressive 
development of the latter as well as 
the whole nervous system, does not 
cease or decrease during the age of 
puberty but acquires in connection 
with the changes due to sex matura¬ 
tion, certain qualitative peculiarities, 
In the age of puberty there is a certain 
reconstruction of the motor apparatus 
as a whole and the ability to master 
and commensurate movements is inter¬ 
rupted to some extent. Homburger 
explains this phenomenon by the fact 
that the central organs kg behind 
the growth of the motor organs in 
consequence of which there is a release 
of the primitive meohanisms. At this 
period there is an intensive develop¬ 
ment of the peripheral nerves of the 
growing organs and the cerebrum in 
its functions is somewhat retarded 
not being able to manage the great 
quantity of afferent stimulation com¬ 
ing along the extended system of 
peripheral neural connections from the 
growing organs causing the blood to 
flow from it to them. The mentioned 
functional decrease of the cerebral 
activity at this period depends upon 
a general decrease of hemoglobins in 
the blood causing anaemia of the 
cerebrum, 

It seems that these peculiarities 
of the nervous system at the critical 
period may explain the decrease in 
quantity of voluntary movements of 
the facial muscles of the face observed 
at the ages of fifteen and sixteen years. 

When investigating voluntary mimic 
movements with respect to their possi- 
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bility of being performed isolatedly on 
each side, we note the following peculi¬ 
arities, besides the mentioned regu¬ 
larity of progressive inerease in con¬ 
nection with age characteristic also 
for synchronous mimic movements. 
Most of the mentioned movements 
could not be performed on both sides 
to the same extent. The isolated 
movements of the symmetrical muscles 
or groups of facial muscles successfully 
performed on one side could not be 
done on the other side at all, or if 
performed they were fewer in number 
and less vigorous. 

llie same thing was observed in 
the cases when the face in a calm 
state did not show any asymmetry, 
and when the movements of respective 
mimic mu.scles wore performed syn¬ 
chronously no signs of paralysis or 
paresis could be revealed. Thus for 
instance, if the tests such as lifting 
of the brows, contracting the brows, 
closing the Uds, wrinkling the eyes 
and lifting of the upper lip were suc¬ 
cessfully performed synchronously, an 
isolated asynchronous performance of 
the mentioned movements could bo 
carried out only on one side. Such a 
type of performance we call dynamic 
anisommia. This circumstance de¬ 
serves special consideration when a 
clinical investigation of nervous pa¬ 
tients is carried on, especially in cases 
concerning the organic forms of cere¬ 
bral pathology. An isolated cessation 
of the functions of the symmetrical 
muscles serves as a fundamental point 
in diagnostic inferences of the locali¬ 
zation of the process. In the initial 
stages of the growing illness great 
importance is attached to innervating 
asymmetry. It is natural that the 


mentioned peculiarities of dynamic 
anisomimia of pliysiological nature 
must be taken into consideration in 
neuroclinical practice in order to pre¬ 
vent diagnostic mistakes. The neuro¬ 
physiological meaning of this peouliar- 
ity is that the functional development 
of the cerebral cortex is not equal in 
both homispheres of the cerebrum. 
This asymmetry of cortical differ¬ 
entiation though showing a tendency 
of a certain levelling, in connection 
with age remains invariable regarding 
certain facial muscles in the later 
periods of development with striplings 
and adolescents and, according to our 
observations not systematized yet even 
with adults. 

Regarding the movements of facial 
musculature performed not simultane¬ 
ously on cither side separately we must 
note that in all our investigations of 
age groups they are exceedingly limited 
in number, varying between three and 
seven out of 16 given movements 
while the symmetrical and synchro¬ 
nously performed movements vary 
from nine to twerity out of 26 
movements. 

The movements of the mimic mus¬ 
culature in most eases not impelled 
in their development by external 
stimuli reveal emphatically a natural 
increase of differentiations resulting 
from the regularity of the intercortical 
evolution. The range of possible iso¬ 
lated, monolateral movements of the 
symmetrical facial musculature may 
be increased undoubtedly by special 
exercises as it is done with other 
muscular groups, particularly the or¬ 
gans of labor activity and movement. 
But artificially developed movements 
resulting froai an active interaction 
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growth of movement an effective ns 
well as a receptive apparatus must 
exist. According to the investiga¬ 
tions of Jacob Bielsohowsky and 
others in the cerebral cytoarchiteoture 
the main internal layer of the cortex 
performs the effective functions and 
the external layer the receptive ones. 
This is confirmed by the data of the 
embryogcny showing a development 
of the internal cortical layer of corpus 
striatum and the external layer of the 
primary olfactory organs. The ex¬ 
istence of certain voluntary move¬ 
ments shows the functional ability of 
the centrifugal as well as the centrip¬ 
etal element of the cortex. Being 
connected with such psychic mo¬ 
ments as stimulation to movement, 
volitional initiative, formation of con¬ 
ceptions of movement and conscious 
designing of respective motor formulae 
voluntary movements depend upon 
the functions not only of the motor 
centres of the cerebral cortex but 
upon the frontal gyrus affecting the 
latter and forming the highest psycho- 
motorium. The process of intercorti- 
cal myelinization determining the 
functional capavility begins in the 
association network of the frontal 
lobes of the cerebral cortex much 
later than in other sections, Our data 
consequently enable us to follow the 
gradual increase of functional plas¬ 
ticity in the primary and higher 
stages of the psycho-motor area be¬ 
longing to the raimio musculature. It 
is noteworthy that mimic psycho¬ 
motility as seen from the given tables, 
continues to increase quantitatively 
up to the period of sex maturing. At 
the ages of fifteen and sixteen years, 
we notice a slight decline in the number 


of voluntary movements of the mimic 
musoulature. This fact which at first 
sight appears paradoxical is, however, 
subjected to regularity of ontogeny 
of psycho-motility. The progressive 
development of the latter as well as 
the whole nervous system, does not 
cease or decrease during the age of 
puberty but acquires in conneotion 
with the changes due to sex matura¬ 
tion, certain qualitative peculiarities. 
In the age of puberty there is a certain 
reconstmotion of the motor apparatus 
as a whole and the ability to master 
and commensurate movements is inter¬ 
rupted to some extent. Homburger 
explains this phenomenon by the fact 
that the central organs lag behind 
the growth of the motor organs in 
consequence of which there is a release 
of the primitive mechanisms. At this 
period there is an intensive develop¬ 
ment of the peripheral nerves of the 
growing organs and the cerebrum in 
its functions is somewhat retarded 
not being able to manage the great 
quantity of afferent stimulation com¬ 
ing along the extended system of 
peripheral neural connections from the 
growing organa causing the blood to 
flow from it to them. The mentioned 
functional decrease of the cerebral 
activity at this period depends upon 
a general decrease of hemoglobins in 
the blood causing anaemia of the 
cerebrum. 

It seems that these peculiarities 
of the nervous system at the critical 
period may explain the decrease in 
quantity of voluntary movements of 
the facial muscles of the face observed 
at the ages of fifteen and sixteen years. 

When investigating voluntary mimic 
movements with respect to their possi- 
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bility of being performed iaolatedly on 
each side, we note the following peculi¬ 
arities, besides the mentioned regu¬ 
larity of progressive increase in con¬ 
nection with age characteristic also 
for synchronous mimic movements. 
Most of the mentioned movements 
could not be performed on botli sides 
to the same extent. The isolated 
movements of the symmetrical muscles 
or groups of facial muscles successfully 
performed on one side could not be 
done on the other side at all, or if 
performed they were fewer in number 
and less vigorous. 

The same thing was observed in 
tlie oases when the face in a calm 
state did not show any asymmetry, 
and when tlie movements of respective 
mimic muscles were performed syn- 
clironously no signs of paralysis or 
paresis could be revealed. Thus for 
instance, if the tests such as lifting 
of the brows, contracting the brows, 
closing the lids, wrinkling the eyes 
and lifting of the upper lip were suc¬ 
cessfully performed synchronously, an 
isolated asynchronous performance of 
the mentioned movements could be 
carried out only on one side. Such a 
type of performance we call dynamic 
anisomimia. This circumstance de¬ 
serves special consideration wlien a 
clinical investigation of nervous pa¬ 
tients is carried on, especially in cases 
concerning the organic forma of cere¬ 
bral pathology. An isolated cessation 
of the functions of the symmetrical 
muscles serves as a fundamental point 
in diagnostic inferences of the locali¬ 
zation of the process. In the initial 
stages of the growing illness great 
importance is attached to innervating 
asymmetry. It is natural that the 


mentioned peculiarities of dynamic 
anisomimia of physiological nature 
must be taken into consideration in 
neuroclinioal practice in order to pre¬ 
vent diagnostic mistakes. The neuro¬ 
physiological meaning of this peculiar¬ 
ity is that the functional development 
of the cerebral cortex is not equal in 
both hemispheres of the cerebrum. 
This asymmetry of cortical differ¬ 
entiation though showing a tendency 
of a certain levelling, in connection 
with age remaiiis invariable regarding 
certain facial muscles in the later 
periods of development with striplings 
and adolescents and, according to our 
observations not systematized yet even 
with adults. 

Regarding the movements of facial 
musculature performed not simultane¬ 
ously on either side separately we must 
note that in all our investigations of 
age groups they are exceedingly limited 
in number, varying between three and 
seven out of 16 given movements 
while the symmetrical and synchro¬ 
nously performed movements vary 
from nine to twenty out of 26 
movements. 

The movements of tlie mimic mus¬ 
culature in most cases not impelled 
in their development by external 
stimuli reveal emphatically a natural 
increase of differentiations resulting 
from the regularity of the intercortical 
evolution. The range of possible iso¬ 
lated, monolateral movements of the 
symmetrical facial musculature may 
be increased undoubtedly by special 
exercises as it is done with other 
muscular groups, particularly tlie or¬ 
gans of labor activity and movement. 
But artificially developed movements 
resulting from an active interaction 
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of the organism and its environment 
bear the character of acquired habits. 
Such habits are the subject of most 
published methods of investigating 
motor ability. Naturally, in the light 
of the above mentioned data and con¬ 
siderations such methods do not ex¬ 
plain motor ability essentially. Ac¬ 
tive movements of mimic musculature 
since they are but little exercised 
under the usual conditions of indi¬ 
vidual development, excepting the 
facial muscles complexly participating 
in expressional movements, are the 
real correlators of the natural psycho- 
motor evolution. 

After stating the general tendencies 
concerning the quantity of voluntary 
movements of mimic musculature in 
connection with age, we shall con¬ 
sider sepai'ate movements in their 
evolutionary aspects. 

If we consider sixty to seventy per 
cent of positive performance as the 
index of age conformity with certain 
movements, we shall be able to give 
the following ontogenetic character¬ 
istics of the investigated mimic move¬ 
ments. By symmetrical and syn¬ 
chronic movements the following data 
are obtained. 

The following movements are per¬ 
formed in quantity not less than two- 
thirds of cases for each age group, 

Beginning with the age of 4; lifting 
of the broAvs; slight closing of the lids; 
screwing up of the eye; tight closing 
of the lids; closing of the lips; setting 
the lips as if playing a brass instru¬ 
ment; protruding the lips forward as 
if pronouncing the letter "o”; blowing 
out the cheeks; exposing the teeth. 

Beginning with the age of 5: draw¬ 
ing down the lower lip. 


From 6 years; protruding the lips 
as if whistling; lifting the corners of 
the mouth upwards and outwards. 

From 7 years: contracting the 
brows; turning out the lower lip; 
lifting the chin upwards. 

From 8 years: pursing the cornerg 
of the mouth towards the midline. 

From 9 years: lifting the upper lip; 
drawing the corners of the mouth, 
downwards and backwards. 

From 16 years: forming a trans¬ 
versal pucker on the bridge of the 
nose. 

Some movements were performed 
by a small number of children, so 
that Ave may consider them not cliar- 
acteristic, i.e., casual for children of 
normal development. These move¬ 
ments were; drawing back the skin 
of the head; contracting the nostrils; 
expanding the nostrils; draAving the 
ears forward; drawing the ears up; 
draAving the ears back. 

As for the separate movements of 
mimic musculature which are to be 
performed asynchronously, i.e., alter¬ 
nately on each side separately, the 
respective results are given in the 
following brief record. 

Active asynchronic movements: 
screwing up one eye and tight closing 
of one eye-lid are performed from the 
age of four years; slight closing of 
one eye-lid from 5 years; alternate 
blowing out of one cheek from 7 
years; sideward contracting of the 
face from 8 years; lifting the corner 
of the mouth upAvard and outward 
from 9 years; exposing the teeth from 
one side from 10 years. The move¬ 
ments performed by a very small per 
cent of children included: lifting one 
broAV upwards; draAving one corner 
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of the mouth towards the midline; 
lifting the outer part of upper lip; 
and drawing one corner of the mouth 
downward and backward. The move¬ 
ments not mastered by children with 
very few exceptions are; contracting 
one brow; drawing one corner of the 
mouth downward; and drawing one 
ear back. The movements never per¬ 
formed by any children with no ex¬ 
ceptions are: drawing one ear forward; 
and lifting one ear upward. 

The data of the ontogenetic analysis 
of facial motility enable us to repre¬ 
sent the equipment of active mimic 
movements by separate investigated 
age groups in a graded scale. For 
this purpose only those movements 
wore included in each age series that 
wore performed by 75 per cent of 
children of respective ages. 

/'’or four lo five t/enrs, 4th grade 

1. Ijifling of tho i)rowa 

2. Slight closing of tho lids 
Screwing up the eye 

4. Tight closing of the lids 

5. Closing of the lips 

0. Sotting the lips as if playing a brass 

inati'ument 

7. Protruding tho lips forward as if 

pronouncing the letter ‘'o” 

8. mowing out of the checks 

0. Exposing the teeth 

For six years, 5th grade 

10. Protruding the lips forward ns if 

whistling 

For seven years, 6 th grade 

11. Contracting the brows 

12. Screwing up one eye 

13. Tight closing of the lids of one eye 

14. Slight closing of tho lids of one eye 

For eight years, 7th grade 

15. Turning out the lower lip 

10. Drawing clown the lower lip 


17. Lifting the corners of tho mouth 

uijwiird and outward 

18. Drawing the cornora of the mouth 

townrda the midlino 

For nine years, 8th grade 

10. Lifting tho chin upwards 

20. Blowing out one check 

For ten to lioelve years, 9ih grade 

21. Drawing tho cornora of the mouth 

downwards and backward 

22. Contracting the taco sideward 

For thirteen to fifteen years, lOth grade 

23. Lifting one corner of the mouth 

upwards and outwards 

24. Exposing the tooth from one side 

For sixteen years, 11th grade 

25. Lifting the upper lip 

20. Forming a transversal pucker on 

the bridge of the iioao 

The above items of the volun¬ 
tary mimic movements and their age 
distribution are not only emphatic 
illustrations of the before mentioned 
considerations about the progressive 
tendencies of facial motility and corre¬ 
lation of motility with neuro-psychical 
development but they may also have 
practical application. They may serve 
as a standard of orientation in clinical 
practice, in the topical diagnosis of 
organic neuro-pathologionl variations 
in the initial stages of plasticity in 
cases of constitutional neuro-psychic 
degeneration, and especially in ped¬ 
agogical practice when establishing a 
level of general psycho-motility de¬ 
velopment. 

In Older to verify the given graded 
scale of mimic psycho-motility we 
consider it of interest to mention here 
some obsci'vation.s of mentally defi¬ 
cient otiildrcn in various extent who 
were tested by the method described 
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in this paper, besides being subjected 
to psycho-neurologioal, somatological 
and sociological investigations. The 
application, of this method as well 
as the analysis and interpretation of 
the results obtained, may be seen on 
concrete examples. 

As illustrations we chose material 
of the oligophrenical type which are 
mostly deficient in their mental de¬ 
velopment as well as general motility. 

L., a boy of 11 years, 5 months, 
dull average physical health, displastic 
constitution with a displastic type of 
face, left handed, tongue-tied, dull 
carriage, inexpressive mimics, imbecile. 

The scheduled results of investi¬ 
gating the active mimic movements 
are the following; 


BEIUSa 

UOVUMBNTd 

BsnE''onuBp 

PEP CENT OP 
TEST 

tfeora 

4-5 

7 

0.78 

6 

1 

1 1 

7 

0 

0 

8 

0 

0 

Q 

0 1 

0 

10-12 

0 

0 

13-15 

0 

0 

16 

0 

0 

Total pcrforin- 
auce.. . 

8 



The formula for mimic psycho¬ 
motility is 

4 - 0.22 + 1 = 4.78 

Considering the age of the tested 
equal to 11 years, S months, we could 
expect the performance of testa of 
9th Grade for eleven to twelve years. 
From the results obtained, we may 
state a retardation in this case accord¬ 
ing to the formula: 

9 - 4.78 = 4,22 


Expressing it in the language of the 
metric scale, we state a mimic psycho¬ 
motility development corresponding 
to the 4.78 grade, consequently, a 
retardation in respect of ability for 
creating voluntary movements of the 
facial musculature in 4.22 grade. 

Z. B., a schoolboy of the first 
group, 9 years old. Unsatisfactory 
scholarship records, dull, easily ex¬ 
cited, physical health unsatisfactory, 
asthenic constitution, displastic fea¬ 
tures. Type of face cerebral-respir¬ 
atory, dull carriage, inexpressive mimic 
capacity, stuttering in his speech, in¬ 
tellectual development by Binet and 
Simon equal to 7.8 year standard. De¬ 
bilitas mentis. Test of mimic psycho¬ 
motility gave the following results. 


fiGRlEA 

MOVEMENTS 

PBnPOUMEU 

PPftCBNTOV 

1 test 

years 

4-6 

c 

0,67 

6 

1 

1 

7 

0 

0 

8 


0 

9 

1 

0.6 

Total perform- 



ance. 

8 





Formula of mimic psycho-motility. 

4 - 0.33 -41-1-0+0-4 0.5= 5.17 

Retardation; 

8 - 6.17 = 2.83 

L. B., a schoolboy of second group, 
10 years old. Scholarship records— 
unsatisfactory, exceedingly lively and 
easily excited. Average health. As¬ 
thenic displastic constitution. Car¬ 
riage, mimics and speech without any 
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peculiarities. Intellectually, sub-nor¬ 
mal. 

In respect of active mimic move¬ 
ments we get the following results. 


SERIES 

UOVEUENtS 

r&pponuBD 

THn CENT OF 
j>EaT 




4-6 


1.00 

0 


1.00 

7 


0.60 

8 


0.60 

D 

1 

0.60 

10-12 

0 

0.00 

13-16 

0 

0.00 

IG 

2 

1.00 

Total perform¬ 
ance . 

17 



The formula of development of 
mimic psycho-motility: 

4 + 1 -t- 0.5 4- 0.6 + 0.5 -1- 0 -1- 0 1 = 7,6 


Retardation is expressed in the 
formula: 

0 - 7.6 = 1.6 

The above observations sliow, that 
mentally deficient children of various 
extent are more or less retarded in 
respect of mimic psycho-motility ac¬ 
cording to the data obtained by our 
method. 

To complete the illustration we shall 
mention here a cose when observing 
children of superior ability, 

A boy of 6 years, 4 months, thin, 
pale. Asthenic constitution with a 
harmonic type of face, easily excited. 
Moderately active. He can read, 
write, count and draw, According to 
Binet he performs the tests 8, 9, and 
10 years. Straight carriage. Expres¬ 
sive speecli. Expressive lively mimics. 
Intellectually, supernormal. Testing 


the mimic psycho-motility gave the 
following results. 


BEUtEil 

UOYBMUNTO 

rionFOfiMon 

ren cent -or 
Teats 

Ucara 



4-6 


1.00 

6 


1.00 

7 


0.60 

8 


0.60 

0 


1.00 

10-12 


1.00 

13-15 

0 

0.00 

le 

2 

1.00 

Total porfarm- 
ance. 

20 



The mimic psycho-motility formula; 
4-|-l-l-0.6 + 0.5-t-l-hl-|-0 + l 


The advance in mimic psycho- 
motility is expressed in the formula. 

B _ 0 = -4 

Thus the tested child surpassed his 
standard by 4 grades. 

Thus the data of mimic psycho- 
rnotility investigation are confirmed 
by observations of children not only 
of normal psycho-physical develop¬ 
ment selected for the ontogenetic 
analysis of mimic movements and the 
drawing of the standard metrical 
scale of active movements, but of 
subnormal-oligophrcnioal and super¬ 
normal types with a higher psycho¬ 
ability who clearly show a tendency 
of correlation between the general 
neuro-psychioal development and the 
state of mimic psycho-motility. 

As a result of our investigation wc 
may make the following statements; 

1. The number of active movements 
of facial musculature, i.c., mimic 
psycho-motility, infallibly incicases 
with age. 
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2. The period of puberty is char¬ 
acterized by a slight decrease in 
number of the voluntary mimic move¬ 
ments, corresponding with somato- 
neurologioal dissociation peculiar to 
that period. 

3. Most of the separate movements 
of the mimic musculature show a 
clear tendency to maturation at defi¬ 
nite age periods; some movements 
mature earlier, others later. Some 
mimic movements do not display any 
noticeable evolutional regularity. 

4. The association systems of the 
cerebral cortex which continue to 
develop throughout childhood, pu¬ 
berty and adolescence, are the ana¬ 
tomical-physiological basis of mimic 
psycho-motility evolution. 

G. The ontogenetic analysis of the 
evolutional peculiarities of active 


mimic movements permit us to con¬ 
struct a graded, according to age, 
scale of mimic paycho-motor tests 
serviceable for investigations of motor 
ability in pedagogical and neuro- 
clinical practice. 

6. There is a definite positive corre¬ 
lation between the general psychic 
development and the voluntary mimic 
motility. The mimic psycho-motility 
of children of oligophrenical type is 
very poor and shows a retardation, 
according to our method, by several 
age groups. With children of normal 
development the number of active 
movements of the facial musculature 
corresponds with the ago standard 
and the motility of superior children 
is rich and extensive and exceeds in 
number of movements the respective 
age standard. 
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An Early Intelligence Test 

1'’lokencb L. Goodbnough 


W RITERS on the history of 
mental testing have usually 
accredited Binct, in his 1908 
scale, with the fii'st attempt to de¬ 
velop an objective series of age- 
standards by means of which the 
mental development of individual chil¬ 
dren might be judged. 

Galton's sensory tests described in 
An inquiry into human faculty (1883) 
were designed primarily for use with 
adults, as were also the early men¬ 
tal tests developed between 1889- 
1803 by Cattell, Miinsterberg, Jostrow, 
and others. Age was accordingly not 
taken into account. Gilbert’s tests of 
school children, the results of which 
were published in two articles (1894, 
1897) were taken over directly from 
the methods described by Cattell. 
Although results for the ages six to 
nineteen years are presented for each 
test separately, there is no attempt 
to combine the data into separate 
ago-groups. 

Binet's scale covered the ages from 
tliree to thirteen years, and was in¬ 
tended diiefly for use with school 
children, Not until much later, with 
Kulilmann’s 1922 revision of the Binet 
tests were the age standards extended 
downward to cover the first three 
years of life. 

A small niimbei' of tests for the earlier 
mental levels are given in Uinet’s 1905 scale, 


but these were not well standardised and 
arc not classified into nge-gronps. They 
were designed for use in the testing of older 
idiots rather than for use with infants. 

It is not generally known that as 
early as 1887 a series of developmental 
standards constituting a rough age- 
scale for judging the mental develop¬ 
ment of infanta during the first three 
years was worked out by Dr. Stanford 
E. Chaille, Professor of Physiology, 
Pathological Anatomy and Hygiene 
at Tulano University. Chaille’s re¬ 
port (1) was published in a medical 
journal of limited circulation; a fact 
that probably explains wliy it has 
escaped the attention of psycliologists 
up to the present time. Although 
Chaille does not specifically use either 
the term “mental age’’ or “mental 
test," both these ideas arc implicit 
in his discussion and in the organi- 
mtion and presentation of his data. 

The first use of the term “mental 
test’’ is usually accredited to Cattell 
in an article published in the Psycho¬ 
logical Rmm in 1890. The term 
“mental age” did not come into use 
until the publication of Binet’s 1908 
scale; more than two decades after 
Chaille’s article was published. 

In the outset of his article Chaille 
points out the importance of correct 
estimation of the course that mental 
development is taking in the indi- 
13 
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victual child, and the difficulty of 
making such judgments in the absence 
of valid comparative data, 

"Mnny . . . .misled by love find vaniby, 
attribute aupcrioi' merit, to tlioir own off¬ 
spring; aomo few, timid and inoxperienDod, 
are distressed by idle fears of deficiencies; 
BO that, <m the whole, few patciita estimate 
aright the progress which the ordinary, 
average baby, especially if it is their first 
one, ought to make, Doctors and nurses 
have better knowledge, but oven doctors, 
if as ignorant as myself, must have often 
deplored their inability to answer with 
aufficient aoeuracy the very natural quea- 
tiona, frequently propounded by parenta, 
concerning the age at which this, that, and 
tJie other indication of progress should bo 
developed. For this reason, it is worth 
while to note, more fully than is recorded 
in any book whioli I havo found, the pro¬ 
gress wUioIi should bo expected of the aver¬ 
age baby.... Teachers greatly need more 
accurate knowledge of the mental and morol 
faculties of the average child at different 
ages. To what extent are thoae vorioua 
faculties developed, what pceuliaritios and 
what dcficicnoica oharaotoriae different 
ages?” 

Ghaille points out the need for e 
sound understanding of the facts of 
mental development as a basis for 
education and training, both for the 
parent and for the teacher. The 
practical significance of the abilities 
and inabilities noted at each age are 
stressed throughout the article. 

He then proceeds in systematic 
fashion to outline a series of develop¬ 
mental standards for each month of 
age during the first year, thereafter 
for the ages 15,18, 24, and 36 months. 
The idea of decreasing increments of 
development with advancing age, a 
point greatly stressed by Geaell some 
38 years later (3 and 4), is evident 
from his choice of intervals as well as 


from incidental comments scattered 
throughout the article. 

Tho data for these standards appear 
to have been collated from the litera¬ 
ture and supplemented by his own 
observations as a physician. It is 
noteworthy that many of the indi¬ 
vidual items correspond fairly closely 
to those found in the developmental 
schedules or mental tests for infants 
published during the past few years. 
Since the complete series is to bo 
found in the article cited I shall not 
attempt to reproduce it here, but will 
merely quote a few representative 
items for each age. 

“Firal four wceka. From birth, the re- 
Hex nctB, eucking, crying, hiccoughing, 
yawning, stretching, etc., are all well done: 
.... During the first fortnight, susoepti- 
bility to sounds is usually obsorvetl, sudden 
sounds causing them to start and to blink. 
They tako months to learn to appreciate 
tlio direction and tho distance of sound.” 

“During even tho first week, babies 
probobly distinguish light from darkness 
but not until tlio second week will their 
oyoa follow a candle. In fact nothing ex¬ 
cept a caiidlo or a light will cause thorn to 
fix their eyes from usually about tho tenth 
to the forty-fifty day.” 

“Babies usually smile after three weeks 
of age,” 

Kuhlmann (6) includes the response 
by starting or blinking to sudden 
sounds in his series of three-months' 
tests (hia earliest level), Gesell places 
this reaction at one week. Linfert 
and Hierholzer (7) found that the 
socially stimulated smile occurred in 
60 per cent of their cases by the age 
of one month. Mary Cover Jones 
(5), however, reports the median age 
as 58 days; Gesell (3 and 4) places it 
at three months. The wide variation 
in reporting these items is in the main 
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due to differences in definition and to 
manner of eliciting the response. It 
is evident that Chaille differs no more 
from the standards laid down by 
modern investigators than these in¬ 
vestigators differ from each other. 

"0)18 moTitii (SO-CO days). Before the 
fortieth day, tho hauda are moved awkardly 
but voluntarily to ’the mouth, but other 
movomonts of limbs and, body continue to 

be vague, jerky, purposolcaa.At 

thirty to forty days, luminous objects give 
manifest pleasure.” 

Kuhlmann includes the carrying of 
objects to the mouth in his series of 
three-months' testa. Gesell gives the 
hand-to-mouth reaction a G rating 
(i, 0 ., passed by 85-100 per cent of oil 
cases) at four months. 

“Two months. Babies begin to acquire 
some idea of distance so that they less fre¬ 
quently scratch their faces without intend¬ 
ing it.At two and one-halt months 

old, a bottle of water, instead of milk, may 
bo refused with an expression of disgust.” 

Gesel! notes “recognition responses” 
to mother or bottle at one to two 
months. Linfort and Hierholzer re¬ 
port facial expression of distaste to 
salt (more than mere crying) in 50 
per cent of their cases at four months. 

“Three months. The head can usually 
be held erect when a baby is three to three 

and a half months old.Tears are 

usually shod the third or fourth month. 

The hands arc voluntarily lifted to the face 
muoli oftencr; they are stretched out also 
to near objects, and the arms are hold out 

to the mother.When three and a 

lialf months old, a baby may be nmiiscd by 
the play of covering and uncovering his 
face.” 

Gesell also gives three months as 
tlie nge for holding the head erect and 


steady. Linfcrt and Hierholzer found 
46 per cent of their four months old 
cases were able to do so. Gosell 
reports tears at one week. Elsewhere 
in his article, Chaille comments on 
the great variability in the age at 
which tears first appear. 

"I have trustworthy evidence of oiio 
baby who shed its first tenr before it wos 
fourteen days old, and I have now under 
observation a baby who shed its first tear, 
a solitary one and out of one eye only, on 
the nincty-oighth day; yet this infant has 
never lacked the usual baby aocomplish- 
mentof crying often and vociforonaly.” 

Gesell likewise includes a number of 
reaching tests in his series. Closing 
in on a dangling ring is assigned to 
the four-months’ level. Fenton (2) 
describes the game of “peek-a-boo” 
mentioned above as having been a 
great favorite of her child during the 
sixth month. 

“Four months. A baby can sit upright 
and can execute a few speoial actions with 
his hands although lie may still often, fail 
to eoizo objects brought close to him. The 
use of hands and arms is developed much 
sooner than is the use of the foot and legs. 
.... They look intently at their own 

hands or other objeets near to them. 

At four and a half months a baby may sin ile 
at an image in a mirror." 

Sitting alone is not usually reported 
before the sixth month, but sitting 
with slight support occurs earlier. 
Gesell includes the inspection of his 
own hand in play in liis four months 
series, but he places the reaction to 
a mirror image at seven months. 
Chaille’s comment on the precocious 
development of the use of the arms 
and hands is of special interest in tlic 
light of recent emphasis upon the 
Inw of anterior-posterior development. 
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“Five months. A baby may attempt to 
move in time with niusio when five months 
old, and he may nsaoeiate hia own name 
with himself and his eyes may acek his 
nurse if her name be called. Further evi¬ 
dence of the dawn of ideas and associated 
ideas may be manifested by a baby’s anger 
if not taken out of doors aa soon as its 
cloak and hat have been pub on.” 

“Six months. At this age a baby sits 
up; arms, hands and fingers can accomplish 
many delicate movemonts and playthings 
ate enjoyed. . . . Babies respond with 
jumps and other ovidonces of gratification 
to attempts to amuse them; they will 
stroke the mother’s face and babble in¬ 
articulate sounds of admiration, .... In 
first efforts at speaking there is always a 
marked preference for a and other vowels.” 

“iSevcn months. Usually at the seventh 
and eighth month they begin to crawl on 

the floor.A baby may be oblo to 

ahftke its head when told to do so.By 

the seventh month babies usually begin 
to mumble m, m, m, and p, p, p, wbicli 
soon become mama and papa.” 

Most of the recent investigators 
place these abilities at a later age. 

“Bight months. At this age the infant 
usually begins to imitate sounds, and may 
articulate several syllables. Speech is at 
first always of monosyllables and these 
reduplicated, dyssyllables come slowly, at 
about the twentieth month, and polysyl¬ 
lables still more slowly.” 

Gesell puts the beginning of imita¬ 
tion of sounds at the tenth month. 

“Nine months. By the ninth or tenth 
month babies ueuolly begin to rise on their 
feet by clinging to some object, and to learn 
to walk. They associate their own names 
with their imago in a mirror and begin 
to look behind to discover the cause of a 
shadow.” 

Gesell puts the ability to pull to a 
standing position at ten months, 
Shirley’s (8) median age was 47 weeks. 


"7’en months. At this age a child may 
bo taught to understand that it is naughty 

to cry in order to get what is wanted. 

Usually only two or three words can bo 
spoken.” 

“Eleven manllis. Many antions moy bo 
imitated, and the child may have been 
taught to be afraid of fire. . . . Gestures, 
intonations of voice, numerous words aiul 
even a few short phrases may bo understood, 
although only n few syllables can be 
spoken.” 

Gesell notes that at twelve months, 
the child will adjust to simple verbal 
commissions, and will inhibit simple 
acts on command, 

“Twelve months. Although infants still 
prefer, at this nge, the rblo of quadruped, 
yet most of them can toddle a few steps by 
themselves, and before the second year 
can not only stand but begin to run alone, 

. . . , When ono year old, infanta may imi¬ 
tate the voices of dogs, cats, pigs, donkeys, 
etc., and may hove advanced sufficiently as 
linguists to put two words together,” 

“Fijleen months. Great progress has 
been made in motor activity; the hand has 
become trained to touch with considerable 
discrimination; a spoon or a glass can be 

carried to the mouth.The frowns, 

irritable ways and angry voice of a parent 
may be imitated by a child when only fifteen 
months old, and be transmitted thus early 
from father to son,” 

Gesell also puts the use of a spoon 
at fifteen months. 

Eighteen months to two years old. "At 
this ago the difference between one, two, 
and several is appreciated; at two and a 
half years old a child may count to twelve, 
but ordinarily even at three years of age, 
they cannot count and appreciate more than 
four or five and it takes them from the sixth 
to the seventh year to get up to one 
hundred.” 

Counting two blocks is graded as 
a two-and-a-half year test in the 
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Merrill-Palmer series (9); counting 
four pennies is placed at age four by 
Terman (10), and at age 6ve by 
Kuhlmann (6). 

The standards for two and three 
years as given by Chaille have to do 
largely with personal-social qualities 
and with suggestions for training. 
Like those reported for the earlier 
ages they tend to suggest a somewhat 
higher standard of development, age 
for age, than is reported by most of 
the modern investigators. The differ¬ 
ence may be due either to more 
lenient standards or to the fact that 
most of the reports of infant develop¬ 
ment published up to that time were 
based upon children of superior par¬ 
entage. There is reason to suppose 
that the children whom Chaille him¬ 
self had opportunity to observe were 
likewise from the more intelligent 
social classes. 

The article also includes a number of 
tables showing age-changes in lieight, 
weight and chest circumference, eye 
color and hair color. Dates for the 
eruption of the temporary teeth are 
also given, as well as notes on a 
number of other items of physical 
development. 

DISCUSSION 

The article described here is be¬ 
lieved to be the earliest published 
example of an attempt to compile a 
series of normative standards based 
upon the age at which various abilities 
develop in the average child for use in 
D.sUmating the mental level of indi¬ 
viduals. Like many other scientific 
discoveries that were made somewhat 
in advance of their time, it attracted 
so little attention that when, more 


than twenty years later, the same 
idea occurred to Binet who incorpo¬ 
rated it into his 1908 scale, the pre¬ 
vious work of Chaille had been com¬ 
pletely forgotten (if, indeed, it had 
ever been called to the attention of 
psychologists or others interested in 
the subject) and Binet was accord¬ 
ingly given entire credit for the con¬ 
cept. Simple and obvious as the 
device may seem, it was nevertheless 
destined to revolutionize the entire 
theory and practice of mental testing. 
Its importance is well summed up by 
Terman (10) who comments upon it 
as follows: 

"Why should a device so simple have 
waited BO long for a diecovorer? Wo do 
not know. It is of a olasa with many other 
unaccountable mysteries in the dovoiop- 
ment of Boientifle method. Apparently tiw 
idea of an ngo-grado method, as this is 
called, did not come to Binet himself until 
lie had experimented with intelligence tests 
for some fifteen years. At least his first 
provisional scale, published in 1905, was 
not made up according to the ago-grndo 
plan. It consisted merely of 30 tests, ar¬ 
ranged roughly in order of difficulty. Al¬ 
though Binet nowhere gives any account of 
the steps by which this crude and ungraded 
scale wne transformed into the relatively 
complete age-grado scale of 1908, we can 
infer that the original and ingenious idea 
of utilining ago norma wna BUggested by the 
data colloctod with the 1006 soalo. Ilow- 
Ovor the discovery wos made, it ranks, 
perhaps, from the practical point of view, 
as the most important in all the history of 
psychology.” 

nioaiiAPiiiCAL note 

Dc.Stanford Emerson Chaille, sonof Wil¬ 
liam Hamilton Chaille and Mary Eunice 
Stanford was born at Natelicz, Miss., July 0, 
1830. He received the A.B. degree from 
Harvard in 1851, sliidiod medicine iit Tulanc 
from 1851-1853, then returned to Harvard 
where ho received tJie M.A. degree in 1854. 



18 


Goodenough: Early Intelligence Test 


Ho fltudiod physiology under Claude Bern¬ 
ard in Paris for three years. At the out¬ 
break of the Civil Wav he returned to 
America and served as surgeon and medical 
inspector for the C.S.A, Army of Tennessee 
from 1362'18B6. At the oloso of the war he 
became a member of the Enculty of Medi¬ 
cine at Tulanc, where ho held succesafuHy 
tho rank of demonstrator of anatomy, 
professor of physiology, pathologioal anat¬ 
omy and hygieno, dean of tho medical 
school, professor emeritus until Ids death 
in 1911. 


Chailie is tlio author of many scisafUj 
ftvliclcB, the greater number of ^vhich wcfe 
published in the Nm Orleam McdimhuJ 
Surgical Journal of which for many years 
ho was co-cditor. His Interest in the h^. 
tional aspocts of child development ivas 
probably stimulated in eonnoclion withtl® 
popular lectures which he was accustemti 
to deliver to parents and teachers. 

Inslilule of Child Welfare, 

Univcraity of Minnesota. 
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A Study of the Attitudes of Teachers 
Toward Behavior Problems 

WiNiFBED E. Bain 


OW serioiia ia it for a school 
child to smoke? Is day 
dreaming more serious than 
whispering in school? Is it worse for 
Mary to be profane than for John to 
explode with an oath? Beliefs con¬ 
cerning the seriousness of misbehavior 
of children arc dependent upon social 
standards of conduct. The activities 
of individuals become problematic if 
they conflict with the ideals held by 
others for desirable behavior. Such 
ideals assume significance since stand¬ 
ards held for conduct influence meas¬ 
ures which are taken for prevention 
and correction of difflculties. 

Much concern has been apparent in 
tiic past decade over what may be 
deemed normal child behavior. Re¬ 
search and clinical expeiience have 
tended to shift opinions with regard 
to the effect of certain childisli tend¬ 
encies upon normal functioning in 
adult life. It is probable that fuller 
understanding of the nature and 
needs of childhood and of trends in 
social thought have influenced the 
attitudes held about what is natural 
behavior and which deviations from 
social standards are move serious in 
their consequences. 

Tliis study deals with the attitudes 
of six groups of teachers toward tlie 
Bcriotisness of common beliavioi' prob¬ 


lems in children as measured by ratings 
oil a scale devised by E. K. Wickman 
(2) and reported in Children’s Be¬ 
havior and Teachers' Attitudes.* The 
teachers who made the ratings were 
enrolled in certain classes in Teachers 
College, Columbia University. Three 
of the groups made ratings in 1027. 
Three corresponding classes rated the 
scale in 1932—five years later. This 
made possible an analysis of teachers' 
attitudes toward behavior problems at 
intervals five years apart in a decade 
rife with concern about child develop¬ 
ment and welfare, 

PTmPOSB AND CHARACTBU OP THE 
FIRST STUDY 

The study made in 1927 was carried 
on for three purposes. The first was 
to afford an analysis of the character 
of the attitudes held by various groups 
in Teachers College pursuing work in 
different fields; the second purpose 
was to discover what differences might 
be held in attitudes toward behavior 
difficulties when occurring in boys and 
tlie same when occurring in girls. 

' This study was licEun through the 
courtesy of E. K. Wickinnn before the pul)li- 
catioii of Children’s Behavior and Teachers 
Attitudes, and earned on with tlie coopera¬ 
tion of the Child Development Institute, 
Toachoi's College, Columhia Univoraity. 
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TXivther, it was thought that the effect 
of teaching in the various courses 
might be measured if attitudes were 
recorded at the beginning of a seraeater 
of work, and again at the end. 

For these purposes three classes were 
selected to cooperate in the study. 
Classes I and II were pursuing courses 
dealing directly with the development 
and behavior of children. Class III 
was concerned with the training of 
teachers, and therefore dealt only in an 
indirect way with the nature and 
needs of childhood, as such study is 
needed in order to determine the 
nature of practical educational work. 
Class I was enrolled in a course named 
“Mental Development of the Pre¬ 
school Child." About this course the 
catalog said in part: “This course will 
undertake to trace mental develop¬ 
ment from birth to five years of age 
.... the attempt will be made to 
relate mental growth to physical 
development and to the social aspect 
of child life. Special stress will be put 
on the consideration of the emotional 
life of young childhood and of theories 
of behavior.” Class II was made up 
of people taking a course called “Field 
Work in Education of Parents.” 
Excerpts from the catalog description 
follow: “This course includes observa¬ 
tion and discussion of activities of 
groups of patents .... there will be 
conferences with the instructor and 
others based upon observation of the 
work of such groups leading to an 
appraisal of materials and methods of 
work with parents and others inter¬ 
ested in children.” Class III was 
engaged in studying the problems of a 
training school for tcaobera in a 
Normal or Teachers College. The 


description of this course includes the 
following significant statements: "This 
course is intended for directors ol 
training sehoola, critio teachers, w 
supervising teachers in training schools, 
demonstration, and other laboratoi^ 
schools. It considers directly tk 
■work and problems of inducting in- 
tending teachers into their profession,” 
The list of topics following this state¬ 
ment included mention of manifold 
duties of teachers preparing for such 
work, but no specific mention of the 
teachers’ study of children. 

Purpose and character of the second 
study 

The second study which was under¬ 
taken in 1932 was made primarily to 
ascertain whether the attitudes of 
corresponding groups working in 
Teachers College were similar to or 
different from those held by the 
students measured five years pre¬ 
viously. Each of the six groups was 
asked to rate on the Wickman scale 
the degree of seriousness which they 
attached to various behavior problems 
of children at the beginning of a 
semester of study, and again at the 
end. Comparisons were then made 
between attitudes held before and 
after the teaching period; also between 
attitudes held in 1927 and those held 
in 1932 as indicated on the scale. 

The personnel of the six classes was 
rather typical of Teachers College 
groups. They were all graduate stu¬ 
dents with the exception of a sinall 
percentage of people having completed 
two years of college work and two or 
more years of successful teaching. 
Practically all had had some experienen 
in educational work. This experience 
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lepTesented a wide range of types,— 
from nursery school through college— 
with a representation of special inter¬ 
ests in various fields, such as home 
economics, psychology, and the like, 
A small percentage were special work¬ 
ers in such fields as religious educa¬ 
tion, nursing, parent education, and 
psychiatric social work. 

The curriculum of Teachers College 
in 1932 was somewhat changed from 
that in operation in 1927. However, 
groups were selected for the repetition 
of the earlier study which wore as 
nearly comparable as possible to those 
which made the first rating. In the 
catalog of 1932 Class I was entitled 
“Mental and Social Development of 
the Young Child.” Its description 
corresponded closely with that of the 
corresponding class in 1927: “This 
course will consider development from 
mental, social, and emotional aspects; 
physical and educational development 
will be presented as factors in mental 
and social growth.” To make up a 
group comparable to that of Class II 
in the former study two classes were 
combined; Class A was called “Child 
Development and Parent Educa¬ 
tion.” The catalog states the pur¬ 
poses of this course as follows; “(1) to 
orient the student in the field of child 
development and of parent education, 
(2) to study the development of chil¬ 
dren from the prenatal period through 
adolescence from a point of view which 
will integrate the physical, nutri¬ 
tional, mental, social, and emotional 
aspects, (3) to study the historical and 
social background of the family of 
today, and the influence of family life 
and parent-child relationships on child 
development, (4) to provide experience 


with children and their parents in 
order to integrate theoretical informa¬ 
tion with actual problems.” Class B, 
an “Advanced Course in Parent Edu¬ 
cation” was described as follows; 
"This course is offered for advanced 
students in Parent Education. The 
work will be based upon individual 
projects, and specific programs con¬ 
nected with the field of work. Actual 
problems in organization, administra¬ 
tion, and leadership of Parent Educa¬ 
tion programs will be used as basic 
material for class discussion and 
study.” Class III, although covering 
similar material aa that in the course 
offered as Training School Problems 
in 1927, was in 1932 organized in two 
groups: Group A, “Training School 
Problems,” was described in the 
catalog identically as quoted in rela¬ 
tion to this course in the former study. 
Group B, a course called "Organiza¬ 
tion and Supervision of Student Teach¬ 
ing,” covered a list of topics similar to 
those considered by Group A, but 
carried the following description of 
organization of work: “Students reg¬ 
ister for their entire time in this course 
for the equivalent of two semesters. 
In addition, a period of practice is 

required.The work preparing 

specifically for critic teaching in normal 
schools and Teachers Colleges will 
occupy approximately one-half of the 
students' time. The other half will be 
divided about equally between; (1) 
supplementary professional work in 
subject matter fields in whicli the 
critic teacher intends either to teach 
or to supervise .... and (2) general 
professional and general background 
work.” The combination of these 
various groups was estimated by those 
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in charge of the courses to constitute 
comparable classes to the three which 
had been studied five years previously. 
Throughout this account, the groups 
will be designated in each study as 
Class I—Child Development; Class 
II—Parent Education; Class III— 
Training School Problems. 

The rating scale 

Each person participating in the 
study was asked to rate fifty behavior 
problems of children on the Wickman 
Scale (2). The fifty problems were 
listed, and at the right of each a scale 
line was drawn on which ratings were 
placed indicating the seriousness of 
the problem in the estimation of the 
rater, thus'. 

How serious (or undesirable) Is this 
behavior in any child? 

Of only Makes Anox- 
Of no fillglit for QOS- tremoly 
consa- CQiuio- Bidatablo aravo 
quofloo quonco diffloulty profaleza 

i "L i 

Tardincae .._ 

n I n 

Truancy,... _ _,_ 

n ^ ^ r 

Explicit directions accompanied the 
scale instructing the rater to rate each 
item, answering the question "How 
serious is it for the individual child who 
shows this behavior? In otherwords, 
how much does it make him a problem 
child, disturbing or a misfit? This 
amounts to the same thing as asking, 
How undesirable is this behavior in 
the school child?” The raters were 
further asked to work as rapidly as 
possible in an effort to get their first 
reaction, and to consult no one in 
answering the questionnaire (2). 

The ratings thus recorded were 


scored by a calibrated rule containing 
20 equal divisions, to each of which 
scores from one to twenty were aa. 
signed (2), Means and probable errors 
wore computed for each item on the 
scale as rated by each of the groups k 
the two studies. These averages have 
been used in the analysis which follows. 

Comparison of ratings on hoys and girk 

Note has previously been made 
of the fact that each class made two 
ratings on this scale; one at the 
beginning of a semester of study; the 
other at the end. In the first study 
ratings were made separately on the 
seriousness of the various items o( 
behavior wlien they occurred in glrle, 
and the sanae when they occurred is 
boys. The correlations between the 
ratings on seriousness of the various 
acts of behavior in boys and the same 
when occurring in girls ranged from 
.91 ±,02 to .96 ±.01. (See table 1.) 
These correlations and all others used 
throughout this report were computed 
by the method of rank differences and 
converted into corresponding r values. 
Since for the most part it was found 
that in the opinion of the raters behav¬ 
ior serious for one sex was serious alao 
for another, separate ratings for beys 
and girls were not made in the second 
study. 

bbsults of first study 

What were serious problems in 
children according to the opinion of 
the teachers making the ratings in 
1927? In general, problems relating 
to sexual immorality and dishonesty 
were assigned the place of greatest 
seriousness by all groups. These in¬ 
cluded uutruthfulness, cheating, steal- 
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ing, masturbation, heterosexual activ¬ 
ities, and obscene notes. In contrast 
those problems relating to difficulties 
which disturb a teacher in the conduct 
of school work were rated as least 
serious by all groups. These included 
whispering, interrupting, inquisitive¬ 
ness, restlessness, silliness, thoughtless¬ 
ness, and inattention. With fair con¬ 
sistency the ratings in the mid-portion 
of tho scale were shared by problems 
relating to difficulties with authority, 
such as, disobedience, impertinence, 
and temper tantrums; problems of 
social antagonism including resent- 


of sex, stealing, and dishonesty wore 
considered most serious. Those of 
withdrawing, recessive personality 
traits were rated as least serious, while 
between the two extremes were located 
problems of application to school work 
and those of antagonistic, aggressive 
personality traits, with somewhat less 
seriousness attached to the last group. 

The tendency of the Teachers Col¬ 
lege groups to view with little concern 
the age old disturbances of school 
routine appeared to indicate at the 
outset the influences of modern educa¬ 
tional meth ods which encourage greater 


TABLE 1 

Correlations between ratings on serioneness of behavior in boys and in girls 

first study 



nnsT JiArtNO 

SECOND nATiKQ 


.03 ±02 
.92 ±,02 
.94 ±.01 

.96 ±.01 
.03 ±.02 
.91 ±,02 


Class 3—Training School Problems. 


fulness, sullenness, domineering, and 
stubbornness; and problems describing 
withdrawing, recessive personality 
traits, such as, shyness, sensitiveness, 
fcarfulness, unsocial withdrawing, 
dreaininesa, and physical cowardice. 
In this middle group there was a 
tendency to assign relatively less 
seriousness to the last mentioned 
tendencies of withdrawal. 

This general direction of the teach¬ 
ers’ weighting of the fifty behavior 
problems was somewhat different from 
that maintained by teachers reported 
by Wickman in the experimental 
groups which he studied during the 
same year. In the Wickman study, 
as in the one here reported, problems 


freedom for social communication and 
expression in the classroom. 

After a semester of Avork in the 
various courses when ratings were 
again made, certain consistent trends 
toward changes of attitude in relation 
to different types of problems were 
apparent in Classes I and 11 pursuing 
courses in Child Development and 
Parent Education. Class III, study¬ 
ing Training School Problems, made 
little change. Table 10 shows corre¬ 
lations between first and second ratings 
ranging from .88 ±.03 to .89 ±.03 for 
tlie first two classes, and ,92 ±.02 to 
.93 ± ,[)2 for the third class. These 
comparisons appear to indicate that 
there avos less change in the group 
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which made no specific study of chil¬ 
dren than in the two groups which did. 
Comparisons were further made of the 
rank accorded specific problems in the 
opinion of the teachers at the beginning 
of their courses and those held at the 
end. In Classes I and II problems of 
unsocial, introverted, and recessive 
types were ranked relatively more 
serious on second rating by five or 
more points in order of arrangement 
in several cases. Such problems as 
dreaminess, shyness, fearfulness, un¬ 
social withdrawing, sullenness, and 
unhappiness wore shown to have rela¬ 
tively greater import in the minds of 
the members of the Child Develop¬ 
ment and Parent Education classes 
after tlieir period of instruction than 
they had at the beginning of the 
semester. The same method of com¬ 
paring differences in rank order showed 
in these classes a tendency to assign 
less seriousness to problems relating 
to sex, such as heterosexual activity, 
masturbation, and obscene notes, and 
to one or two offenses against social 
tradition, such as, tardiness and smok¬ 
ing. Such changes in attitude wore 
not apparent in the comparison of 
first and second ratings by the class in 
Training School Problems, for which 
close agreement of opinions has already 
been noted in a high coiTclation. 

Our speculation is that the changes 
which toolc place in the order of 
arrangement resulted from a revision 
of standards of conduct by those who 
made the ratings, andHhat these new 
standards were derived from a clearer 
understanding of the tendencies in 
children which make for good or ill in 
social life. The. increased importance 
placed upon the behavior of the shy 


retiring child leads to the infeteiu^ 
that these teachers liad come to base 
their evaluations more on the weliare 
of children and leas on their oiva 
comfort and traditions. The child 
who habitually resorts to dreamingc( 
unrealized success and quiet retreat 
from combat is not usually disturbinj 
in school. He has often been known 
for this reason to be a favorite wilh 
the teacher, and from lier in this way 
he has gained recognition whieli he 
has not earned through active aohievt 
ment. Such tendencies, though in¬ 
offensive in a teacher dominated 
school, make for the development ol 
ineffective and often patliological indi¬ 
viduals in society. The changes in 
rating appeared to show recognition 
of these facts. On the other hand, i! 
is probable that the raters had ^melo 
look more objectively and iCss emo¬ 
tionally on the probteins of sex and 
other traditional forms of active mis¬ 
conduct. On their first rating mnny 
of the teachers were so shocked by the 
mention of sex difficulties that they 
extended the scale line across the 
margin of the paper and placed theif 
ratings at the extreme end or drew 
arrows to show that their estimate of 
the seriousness of such misconducl 
could not be measured on the scale. 
It appeared, therefore, that the 
changes in ratings at the end of the 
semester indicated a tendency to base 
standards of conduct on objective 
consideration of the good of the chiW 
rather than on convenience, traclitioa 
or emotional abhorrence. A conclu¬ 
sion that attitudes were changed by 
teaching in specific courses could not 
be accurately supported in view of the 
set up of the study, but such oa 
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inference might be drawn from the 
fact that a greater tendency toward 
change appeared in the two classes 
which had specific instruction with 
regard to the nature and behavior of 
children than in the one which con¬ 
sidered methods of training teachers 
without direct attack on the basic 
study of children. 

The changes in attitudes in Classes I 
and II appear to be in the same general 
direction of the thinking of Mental 
Hygienists of the times. In table 2 


III maintained a fairly oven correla¬ 
tion of .16 ±.10 and .17 ±.10 on 
first rating, and .21 ±,09 and .20 
±.09 on second rating. 

It must be remembered that the 
changes apparent in attitude of the 
classes after they had completed 
courses dealing with the development 
and behavior of children indicate only 
a general tendency toward a change in 
thinking; yet this trend,in the direction 
of greater consideration for the im¬ 
portance of negative types of social 


TABLE 2 

Correlaliona between rali7igs by tnental hygienists (2) and by various classes 

First study 



KlIl&T HATINU 

fiECOND IIATJNCI 

Boya 

Girla 

Boys 

Girls 

Class 1—Child Dcvolopmont. 

.18 ±,10 
.53 ±.07 
.16 ±.10 


.47 ±.07 
.71 ±.06 
.20 ±.09 

.43 ±.08 
.68 ±.05 
.21 ±.00 

Clnss 2—Paront Education. 

CJasfl 3—Training School Problems. 



Second study 



FIRST KATINO 

SECOND llATIHa 


.64 ±.08 

.66 ±.06 

Olftflfl 2 — Pn.rp.nJ-. Ediinatinn. 

.84 ±.03 

.70 ±.04 


.61 ±.07 

.47 ±.08 



is reported the correlation between the 
ratings of the three classes in this 
study with those made by a group of 
thirty Mental Hygienists and reported 
in the Wickman study (2). It will be 
seen that the class in Child Develop¬ 
ment raised its correlations with the 
Mental Hygienists from .18 ±.10 
for boys and .24 ±,09 for girls on first 
rating to .47 ±.07 and .43 ±.08 on 
second rating. The class in Parent 
Education correlated .53 ±.07 and 
.54 ±.08 on first rating, and .71 ±.05 
and .68 ±.05 on second rating. Class 


reaction was sufficient to inspire a 
repetition of the measurement of 
teachers’ attitudes five years later. 

HESXJLTS OF SECOND STUDY 

What were considered serious prob¬ 
lems by the teachers in the second 
study? The opinions of the raters in 
1932 agreed more closely with the 
attitudes of the Mental Hygienists in 
the Wickman study at the beginning 
of tlic semester than did those of the 
classes in 1927 at the end of their 
courses, Table 2 shows tlie corrcla- 
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Diety has been put upon new bases. 
Traditions have been overhauled. If 
credence may be placed upon this 
interpretation, it gives some occasion 
for caution, lest our newer standards 
lose sight of social integrity. 

One peculiarity of the recent rating 
of teachers is apparent on consideration 
of the probable errors of the averages. 
These were tremendonsly high, For 
the most part they fell in the range 
between 3.6 and 6.0, although some 
were lower and some few were as high 
aa 9,0. The variability in these rat¬ 
ings was far greater than that obtained 
in the first study where probable errors 
clustered around 2.6 and 3,0 with only 
a few as high as 4.0. Wichman's ex¬ 
perimental groups rated with less 
spread than did the raters in either 
of the studies made at Teachers Col¬ 
lege. Some disagreement in opinions 
might be expected from the fact that 
the types of conduct listed on the 
scale were not defined and might 
conceivably mean one thing to one 
individual and something different 
to another. Again chance for varia¬ 
tion in opinion might be afforded by 
the range of children's age levels which 
users of the scale were asked to con¬ 
sider. Certain types of behavior might 
be thought to he normal for children of 
one age and unwholesome for those 
older or younger. However, the 
spread of ratings increased to such an 
extent in the later survey as to present 
an interesting condition of affairs. 
The greater scatter of ratings appears 
to indicate that although the means 
may be taken to show a general direc¬ 
tion of thinking, this trend is not a 
sweeping one. It m.ay he a condition 
which accompanies a shift in social 


values. It is probable also that the 
students in 1932 were beginning to 
realize that there is need for a more 
complete picture than the Wickman 
scale gives of an individual child’s 
behavior before the seriousness of that 
conduct can be determined. Although 
it has been customary to think of 
behavior problems as separate entities, 
recent findings have emphasized that 
the relationship of one type of behavior 
to another must be considered, rather 
than any one offense by itself, in 
determining the seriousness of conduct. 
Because of the wide scatter in ratings 
on any given items many of the 
differences in averages are more ap- 
pai-ent than real. Tables 4 to 9 list 
items which were rated reliably more 
or less serious by the classes in the 
second study. These show a complete 
agreement with the tendency reported 
in the first study to consider least 
serious those offenses which interrupt 
the even tenor of traditional school 
routine. Among the most serious prob¬ 
lems are still to be found heterosexual 
activity from among the list of sex 
difficulties which formerly occupied a 
position of extreme importance; and 
cheating, stealing and cruelty, or 
bullying, from among the list of 
offenses against social integrity. Other 
items which make up the list of 
problems of greatest weight for the 
most part, aro those which describe 
behavior of the fearful, insecure, and 
unhappy individual. 

After a semester of study the classes 
in 1932 changed their attitude but 
little. The correlations between first 
and second ratings made by these 
groups may be seen in table 10 to be 
very high, much higher than those 
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TABLE 4 

Problems rated reliably more or less serious by class 1, child development, first rating (second 

study) 


More More 

Serious Serious 

Than Than 


Easily discouraged 

Whispering^ 

Untruthfulness’ 

Profanity 

Truancy 

Interrupting 

Temper tantrums 

Tardiness 

Suggestible 

Imaginative lying 

Stealing 

Disorderliness 

Obscene notcfl 

Inquisitiveness 

Unhappy, depressed 

Slovenliness 

Unsocial withdrawing 

Restlessness 

Heterosexual activity 

Smoking 

Fearful ness 

Thoughtlessness 

Cheating 

Tattling 

Cheating 

Nervousness 

Cruelty 

Untrulhfulneaa 

Temper tantrums 
Stealing 

Unhappy, dcpressecl 
Heterosexual activity 

Silliness 

Profanity 

Tardiness 

Disorderliness 

Nervousness 

Dreaminess 

Stubbornness 

Overcriticalness 


' Rated as least Bcrioua of all items. 
2 Rated as most serious of all items. 


TABLE 5 

Problems rated reliably more or less serious by class I, child development, second rating (second 

study) 


More More 

Serious Serious 

Than Than 


Easily discouraged 

Whispering’ 

Nervousness’ 

Profanity 

Lack of interest 

Interrupting 

Fearfulncss 

Tardiness 

Temper tantrums 

Imaginative lying 

Unroliableness 

Disorderliness 

Enuresis 

Inquisitiveness 

Cheating 

Slovenliness 

Truancy 

Silliness 

Cruelty, bullying 

Smoking 

Obscene notes 

Restlessness 

Unhappy, depressed 

Tattling 

Unsocial withdrawing 

Thoughtlessness 

Stealing 

Impudence 

Suggestible 

Nervousness 

Fearfulncss 

Unroliablcncss 

Chenting 

Cruelty, bullying 
Unhappy, dcprcsscil 
Stealing 

Heterosexual activity 

Tattling 

Slovenliness 

Heterosexual activity 

Inattention 


' Rated ns least serious of nil items. 

’ Rated as most serious of all items. 
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TABLE 6 

Problems rated reliably more or less serious by class U, parent educalion, first ratino (seconrf 

study) 


More More 

Serious Serious 

Than Than 


Physioal oowardioo 

Whispering* 

Easily discouraged* 

Smoking 

domineering 

Interrupting 

TJnreliablenoss 

Thoughtlessness 

SenaitlvenesB 

Profanity 

Heterosexual activity 

Silliness 

BnurcBis 

Imaginative lying 

Cruelty, bullying 

Slovenliness 

Resentfulness 

Dieordorliness 

Nervousness 

Impudence 

Unsocial withdrawing 

Inquisitiveness 

Fearfulness 

Inattention 

Suggestible 

Easily discouraged 
UnroliaVjlenosfl 
Heterosexual activity 
Cruelty, bullying 
Nervousness 
Fearfulncss 

Unhappy, depressed 

Tardiness 

RestlessnOBB 

Smoking 

Thoughtlessness 

Unhappy, depressed 

Disobedience 


I Rated as least serious of all items. 
* Rated os most serious of all items. 


TABLE 7 

Problems rated reliably more or less serious by class II, parent education, second raiiny [second 

study) 


Move More 

Serious Bcrioiia 

Than Than 


■ uealing 

Whispering* 

Easily discouraged’ 

BtubborntiesB 

Cheating 

Interrupting 

Suggestible 

Tardiness 

Resentfulness 

Imaginative lying 

Unsocial withdrawing 

Smoking 

Unreliablenesa 

Inquisitiveness 

Cruelty, bullying 

SlovenliiioBB 

Easily discouraged 

DisorderUness 

Unhappy, depressed 

ThoughtloBSnosB 

Suggestible 

Unsocial withdrawing 
Cruelty 

Unhappy, depressed 
Hetoroaoxual activity 
Fearfulness 
Nervousness 

Profanity 

Restlessness 

Disobedience 

Tardiness 

Stubbornness 

Heterosexual activity 

Fearfulness 

Nervousness 

Impertinence 


' Rated least serious of all items. 
* Rated most serious of all items. 



Bain: Attitudes to Behavior Problems 


31 


TABLE 8 

ProWems raied reiiably more or less serious by cJasa HI, training school problems, first rating 

{second study) 


More More 

Serious SariouB 

Than Thau 


Temper tantrums 

Whiapering’ 

Nervousneafl* 

SloveniinesB 

Selfishness 

Interrupting 

Unhappy, depressed 

Tardiness 

Cruelty, bulljdng 

Imaginative lying 

Unroliableness 

Disorderliness 

Destroying materials 

InquisitivonesB 

Cheating 

Shyness 

Nervouanesa 

ReBtleasneafl 

Masturbation 

Dreaminess 

Unhappy, dopresacd 

Unretinblcneas 

Chcoting 

Masturbation 

Obscene notea 

Ui) truthfulness 
Stealing 

IIcforoBcxual activity 

SlllinoBS 

Obscene notes 
Untruthful ncBB 
Stealing 

Heterosexual activity 

Tattling 

TllOUghtlGHSncHB 

ScnaitivericsB 

Inattention 


‘ Bated least serious of all items. 
* Rated moat seriauB of all itome, 


TABLE D 

Problems rated reliably more or less serious by class III, training school problems, second rating 

{second study) 


More More 

Serious Serious 

Than Than 


Nervousness 

Whisporingi 

UnrcliablenoBB* 

Tardiness 

Unhappy, depressed 

Irangiiifttive lying 

Obscene iiotcB 

TlioughtlesBiicss 

Cruelly, bullying 

HeBtlesunoBB 

UntrutlifulncsB 

Disoi'dorlincBS 

Destroying materials 

Interrupting 

Cheating 

Shyness 

Masturiiation 

Suggestible 

Unreliablcness 

Obscene notes 

UntrutbfuIncsB 

Cheating 

Heterosexual activity 
Stealing 

InquisitivonoEB 

SilliiioBB 

ITctorosoxunl activity 
Stealing 

StuhbornnesB 


‘ Rated ns least serious of nil items. 

‘ Rated as most serious of all items. 
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TABLE 10 

Comlalians between ratings made at beginning and end of college courses by each class 


.05 ±.01 
.00 ±,01 
.06 ±.01 



CI 0 .B 6 2—Parent Bduoalion. 


Finer 

BTDOY 

For boys 

For giriB 

r 

r 

.88 ±.03 

.89 ±.03 

.86 ±.03 

.87 ±.03 

.92 ±.02 

.93 ±.02 


TABLE 11 

Comparison of first and second ratings by class 1, second study, on seriousness of problems 


Mono ABnlOUB ON SBCOHO nATIKO 


Dreiiminoas. 

Impertinence.,. 

Sullenness. 

UnreliiiblonesB. 
Enuresis. 




I'OINT.^ OP 
DU’KBnBNCE 

LEB9 SeniOUB ON SECOND nATINO 

IN HANK 


ORDER 

Irapudcnoo. 

6 

Shyness. 

6,5 

Lasiness. 

6 

TJntruthfulneas. 

14 

Temper tantrums. 

10 

Masturbation. 

11 


TABLE 12 

Comparison of first and second ratings by class II, second study, on seriousness of problems 


BtORG SBRlODB ON BF/GOND RATING 

POINTS OF 1 
DIFFERENCE ' 
IN 

RANK ORDER ' 

1 

LESS BERIOUB ON SECOND RATING 

Silliness. 

6 

Disobedience. 

Inattention. 

6,5 

Dreaminess... 

Selfishness. 

6 

Stubbornness. 

Truancy. 

6 

Shyness. 

Destroying materinia. 

8 

Suspiciousness. 

Obscene notes. 

8 

Sensitiveness. 


POINTS OP 
Dlt'PDnENL'Q 
IN 

DANK OnDEl) 



TABLE 13 

Comparison of first and second ralinffs by class ///, second study on seriousness of problems 


POINTS or 
niFFEnSHGE 


UOHB BtjniOOB OH SECOND nATlNQ IN nAHK 

onOEli 


Suggestible. 7 

Tattling. 7 

SensitivenoBS. 8 

Suspiciousness. 8 

Slovenliness. 0 

Impertinence. 15 


I'OIKTS OP 
mP'FLUENCII 


LESS SERlOns ON SECOND ZIAVINO IN HANK 

onsEu 


Smoking. 6 

Physical cowardice. 0 

Thoughtlessness. 5 

Stubbornness. 8 

Sullen ness. 6 

Impudence. 10 
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recorded for aimilar compariaonB on 
Classes I and II in the first study. 
Eelatively few of the items on the 
scale were changed in rank order by 
five points or more in any class. Those 
items which showed a difference of this 
magnitude are listed in tables 11, 12 
and 13. It is probable that a different 
type of instrument is needed in order 
to measure the changes brought about 
in thinking by the courses offered in 
1932, since from the outset the teachers 
in all classes showed a different point 
of view than that indicated by the 
survey made five years previously. 

SUMMARY AND INTERpnETATION 

It must bo remembered that while 
many comparisons noted in these 
studies arc statistically reliable, many 
others arc of interest because of the 
frequency with which they indicate 
trends shown in ranking certain types 
of behavior relatively more or less 
serious than others on repeated meas¬ 
urement of the attitudes held by the 
same or oomparablp groups of teach¬ 
ers. Allowing this latitude in analysis 
there appeared to be a general belief in 
the equality of conduct acceptance in 
boys and in girls. Changes in thought 
at the end of a period of teaching in the 
first study were in the general direction 
of greater agreement with Mental 
Hygienists with whose ratings com¬ 
parisons were made. This fact fore¬ 
casts the condition of thinking which 
appeared five years later in a repetition 
of the study, when comparable groups 
of teachers approximated the ratings 
of the Mental Hygienists more closely 
than did earlier classes with which 
they were compared. In view of the 
purport of these changes it was per¬ 


haps not surprising that a wide scatter 
of opinion existed among the modern 
teachers whose attitudes were studied. 

Fluctuation in the beliefs of teachers 
is apparent to anyone who has the eye 
to see the differences between the 
"new” schools and the "old,” .since 
what is thought to be Important or 
unimportant influences what is done. 
Shifts in methods of teaching have 
probably resulted from trends in social 
outlook and from an increased under¬ 
standing of the nature and liehavior 
of human individuals. 

The moil in which society has found 
itself in the past few years has in¬ 
creased the thinking of educators 
about the importance of rearing chil¬ 
dren who can do something to correct 
wrongs which avo have accepted. The 
present state of affairs was precipitated 
upon a trend of thinking directed 
toward recognition of the importance 
of respecting the personality of each 
individual in the light of its poten¬ 
tialities for becoming effective in 
society. In much of the recent Uni¬ 
versity instruction teachers have been 
helped to see that children learn better 
if they are interested in what they 
do and have a responsibility for it. 
Stress has been placed on the inter¬ 
action of various aspects which make 
up the whole personality—physical, 
mental, emotional, and social. Chil¬ 
dren have been seen to bo happy and 
normal when they have freedom to 
express theinselvcs through the out¬ 
going exercise of all powers. The 
Mental Hygiene point of view has 
doubtlessly influenced this educational 
thought to considerable extent by 
allowing the pernicious effects of 
certain types of behavior which have a 


CtllLiD DKVEI'OPU^KT, voir 6, NO. 
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mechanism of cause and consequence 
not always readily apparent. Com¬ 
menting upon the contribution of 
Mental Hygienists, Professor Kil¬ 
patrick says; 

“We have always known that Borne chil¬ 
dren nrD ‘unaccountably bad’ ordistreaeingly 
Bcneitivo or given too much to diacourngo- 
ment or to daydreaming. Thanks partly to 
Freud, but also to our own studies, wc have 
come to sec those and their like as forming a 
new kind of study to which wa give the nnino 
‘mental hygiene.’ .... Mental hygiene, 
knows the danger points, watches for signs, 
advising the aohool in advance so that such 
maladjustments may bo avoided, and the 
mental health of the children safeguarded. 
.... Mental hygiene from this point of 
view becomee an eesontial part of each 
teacher’s equipment. The time will surely 
como when all education for teaching will 

include this as a recognised part. 

Mental hygiene has come to stay ne a part 
of any first-rnte educational program’’ (1). 

According to their light teachers in 
the past decade have attempted to 
answer the challenge of their critics 
which were frequent in educational 
literature of five or ten years ago 
pointing out "lack of definite informa¬ 
tion about children even though there 
might be adequate information about 
iho psychology of teaching” and the 
fact that “the behavior of the child 
receives attention only when it inter¬ 
feres with what the teacher is strug¬ 
gling to accomplish . . . (and) provokes 
repressive discipline directed toward 
the immediate symptoms rather than 
interest in the cause." With the 
trends of the times and under the 
leadership of a great “Progressive 
Education” movement effort has been 
directed toward giving freedom for 
outward expression, happiness in pur¬ 


suit of individual interest, and satis¬ 
faction in achievement rather than in 
subterfuge. 

Wlmt this study shows, albeit in¬ 
completely, is the struggle toward new 
viewpoints in education, a shift in 
which there are still conflicting atti¬ 
tudes and no settled conviction, 
Greater basic understanding is still 
needed. Translated into practice 
many false interpretations are clear. 
Some teachers are so concerned about 
malting children happy that they 
spoil them. Sometimes there is such 
an attempt to give children freedom 
that it sweeps beyond all bounds and 
results in license. Again the rights of 
the individual are so stressed that the 
good of the group is overlooked. With 
the increased recognition of the im¬ 
portance of recessive, introverted types 
of reaction, has appeared a consequent 
trend toward liberation from tradi¬ 
tional social conduct. However, in 
lifting from children a strict and 
unreasoning external regard for God, 
man, and social custom, it would be 
unfortunate indeed if social integrity 
should be sacrificed. Reactionary out¬ 
bursts against authority may assume 
leSiS importance when judged objec¬ 
tively in the light of consequences to 
the growth of the child than they did 
when evaluated against the comfort, 
traditions, and sensitivities of the 
teacher, yet it may still be regarded 
as a serious matter for childi-en 
habitually to resort to behavior of an 
anti-social though expressive character. 

If in the apparent shift of attitudes 
of teachers toward the behavior of 
children there could be proven a 
universal trend toward conscientious 
study of the nature and needs of child- 
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hood, and of the qualities of conduct in a desired society, there would be 
which children need for functioning great hope for the future of education. 
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Measuring Emotionality in Infants 

A Tentative Experiment 

KAi'HAuitiB M. Baniiam BniDQEa 


PROCEDURE 

A n attempt was made to 
measui'e emotionality in in¬ 
fants by taking records of the 
duration and frequency of emotional 
reactions during ten one-hour obser¬ 
vation periods scattered over a month. 

Twelve children in a single ward at 
the Montreal Foundling Hospital were 
the subjects of the brief investigation. 
The average age of the group was 
fifteen and a half months. The ages 
of eleven of the children ranged be¬ 
tween twelve and seventeen months, 
while one mental defective was twenty- 
one months old. There were an equal 
number of boys and girls, 

The method’ of systematic obser¬ 
vation of the children in their usual 
environment was adopted, Descrip¬ 
tive records wei-c kept of the emo¬ 
tional reactions of the infants and the 
provoking situations. The time of 
each affective response was recorded 
in minutes and seconds, with the aid 
of a stop-watch. Short cries or fleet- 
ing smiles too rapid to time accurately 
were arbitrarily counted as of two 
seconds duration. Many cries and 
smiles satisfactorily measured lasted 
about so long. 

The observer paid particular at¬ 
tention to the babies’ reactions to situ¬ 


ations which had been found to be 
provocative of emotion in previous 
studies on the emotional behaviour of 
infants (1). The responses were re¬ 
corded in two columns, one for all 
forms of distress and the other for 
ail forms of delight or enjoyment. 

The distress responses consisted in 
tearful Crying, rigid tension and ar¬ 
rested activity, fretful whining or 
grunting, furious banging, and wide- 
eyed staring, Tire responses of delight 
consisted ifl laughter, smiles, running 
or jumping up and down, crooning 
vocalization, and patting. 

summary op results 

The results, when classified and 
tabulated, showed striking differences 
among the children such as might be 
of clinical Value in follow-up studies. 

The frequency and total duration 
of the distressful and joyous reac¬ 
tions were calculated separately for 
each child and compared with the 
medians for the group. Sec table 1. 
The mean times of emotional reactions 
for each child were also computed. 
See table 2. 

The results showed all possible vari¬ 
ations, One or two children exhibited 
very little emotion of either kind. 
Some showed great distress and little 
delight, while others were more often 
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TABLE 1 

Individual difference in entolionalily of infants 


BUUJECT 


DELianT 

Direct 

Indirect 

All 

Diroot 

Indirect 

All 

Time 

Pte. 

Time 

Pie. 

Time 

Frc. 

TIuo 

tVd. 


m 

Time 

Fro. 

A. B. 


17 

93' 30" 

20 

166' 0" 

37 

0 " 

0 

9' 63" 

9 

0’ 63" 

0 

B. B. 


16 

2 * 

1 

3'38" 

EE 

1 ' 48" 

16 

1 ' 12* 

8 

3' 0" 

23 

P. B. 

V 2" 

17 

27' 20" 

6 

34' 22" 

22 

2 ' 16" 


2 ' 62" 


6 ' 7" 

36 

J, H. 


7 

34" 

6 

6 ' 14" 

12 

1 ' 18* 

13 

38" 


1' 40" 

20 

J. L. 

11' 41" 

11 

1 ' 0" 

16 

12' 41" 

Kil 

1 ' 12" 

11 

24" 


1' 30" 

18 

E. L. 

3' 11" 

10 

16' 0" 

4 

10 ' 11" 

14 

6 ' 2" 

41 

14' 6" 


20 ' 7" 

40 

D. M. 

2' 54" 

7 

1 ' 10" 

5 

4' 4" 

12 

60" 

11 

30" 


1' 36" 

10 

K. M. 

7' 7" 

16 

26" 

1 

7' 32" 

10 

7' 40" 

17 

1' 32" 

10 

0 ' 18" 

27 

C, S. 


23 

24' 0" 

4 

33' 6" 

32 

BSi 


38' 0" 

10 

40' 10" 

36 

W. V. 

0 " 

m 

0 * 

0 

0 " 

0 

119 

8 

40" 

10 

1' 19" 

IS 

J, w . 

1 ' 48" 

12 

17" 

2 

2 ' 6" 

14 


IE 

6 ’ 40" 

8 

8 ' 60" 

IS 

D. W. 

68 " 

■ 

11 " 

2 

1 ' 0' 

11 

V 42" 

42 

3' 26" 

14 

11' 7" 

56 

Median. 

4' 8" 

12 

47" 

4 

0' 23" 

16 

1 ' 69" 

14 

2 ' 12" 

■ 

6 ' 68" 

22 


Key: Time, given in minutes and seconds, in the above table represents the total time 
of emotional rcaotlons during ten one-hour periods of olmorvalion senttored throughout a 
inontli. “Pro.” means the total frequency of thoBc reactions. 


TABLE 2 

Individual differences in emolionalily in infants 


flUllJBCT 

UfiAN T[UB OS' EUOTIOHAL nBACTiONB 

Dielrofia | 

j Doliglit 

1 

, Direct 

Indirect 

All 

1 

Direct 1 

Indirect 

All 

A. B. 

4' 18" 

4' 42" 

4' 30" 

0" 

1' 6" 

1' 0" 

B. B. 

14" 

2" 

14" 

7" 

9" 

8" 

P. B. 

25" 

8' 28" 

1' 34" 

7" 

11" 

1 9" 

J. H. 

40" 

7" 

20" 

5" 

6" 

6" 

J. L. 

1' 4" 

4" 

29" 

7" 

3" 

1 6" 

E. L. 

19" 

4' 0" 

1' 22" 

9" 

2' 49" 

1 26" 

D. M. 

26" 

14" 

20" 

6" 

8" 

C" 

K. M. 

28" 

25" 

28" 

27" 

9" 

21" 

C. S. 

19" 

0' 0" 

1' 2" 

7" 

2' 24" 

1' 7" 

W. V. 

0" 

0" 

0" 

6" 

4" 

4" 

J. W. 

0" 

9" 

9" 

19" 

43" 

29" 

D. W. 

6" 

0" 

0" 

11" 

15" 

12" 

Mean. 

43^' 

1 

V w 

1 

53" 

9" 

1 

37" 

22 " 
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delighted than distressed. Some chil¬ 
dren showed frequect outbursts of 
emotion which lasted only a few 
seconds, while others remained emo¬ 
tionally disturbed or excited for many 
minutes at a time. The four children 
whose emotional reactions lasted a 
relatively long time had also a fre¬ 
quency of outbursts higher than the 
median for the group. 

Interesting results were obtained 
when the distress and delight responses 
were further differentiated into di¬ 
rectly and indirectly expressed distress 
and delight. The time and frequency 
of these different hinds of response 
were calculated separately. See tables 
1 and 2. 

“Directly expressed” distress was 
taken as that manifested in tearful 
crying with puckered face and open 
mouth. All other forms of distress 
were loosely classed as “indirectly 
expressed.” They consisted chiefly 
in arrested movement and body stiff¬ 
ness, pouting, grunting, frowning, and 
occasionally in banging. “Directly 
expressed” delight was considered to 
be that exhibited in smiles and 
laughter. Other forms of delight, for 
purposes of general classification, were 
counted as “indirect expressions.” 
These included shouting, thumb-suck¬ 
ing, jumping up and down, running, 
and patting. 

The writer is well aware of the 
arbitrariness and dubious significance 
of this broad classification. Inhibited 
movement and body stiffness might 
well bo considered as directly expressed 
distress. Also jumping up and down 
might be considered a direct expression 
of delight. On the other hand, in 


previous developmental studies, cry¬ 
ing and smiling have been found to 
be among the earliest definitive mani¬ 
festations of distress and delight. 
They are the most fostered through 
social contact and experience. Other 
forms of expression of these major 
emotions develop later or become 
habitual due to peculiar circumstances. 
A knowledge pf the duration and fre¬ 
quency of direct and indirect emo¬ 
tional responses, even in the above 
limited sense, may be of clinical value. 

Further differentiation of reactions 
into spontaneous activity and in¬ 
hibited movement would no doubt 
give results of interest both for clinical 
and educational purposes. The data 
collected in this little experiment were 
scarcely detailed or extensive enough 
to allow scope for such fine analysis. 
It was found possible, however, to 
spot children with a tendency to in¬ 
hibition of movement during emotion, 
even from the time results as aheady 
classified. 

An inhibitive tendency in distress 
was revealed by the scores perhaps 
more accurately than in the case of 
delight, For, since “indirectly ex¬ 
pressed” distress refers chiefly to ar¬ 
rested movement, a high time or 
frequency score in this column might 
indicate such a tendency. The “in¬ 
direct expressions” of delight, how¬ 
ever, include some active movements. 
Thus a child who has a high time 
score under this heading may not nec¬ 
essarily be given to inhibitive types 
of affective response. On the other 
hand, a low score for “directly ex¬ 
pressed” delight would mean rare 
smiles or laughter, the most ready 
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and normal manifestations of delight, 
and would imply a certain amount of 
inhibition or modification of response. 

A tendency towards spontaneous 
and active expression of emotion, or 
towards inhibitive responses might also 
be found by comparing tlie relative 
duration and frequency of reactions. 
Inlvibited behaviour was usually of 
longer duration than marked activity; 
whereas children whose scores showed 
high frequency of emotional response, 
whether distress or delight, were those 
who expressed their emotion in spon¬ 
taneous activity, according to tho de¬ 
scriptive records. See subjects A. B., 
E. L., and C. S. in table 2, 

An attempt was further made to 
discover "emotional pcrseverators” 
from the time results; that is, children 
who are slow to recover from an 
emotional disturbance. But it was 
realized that they might be found 
both among those whose emotional 
reactions were of long duration, and 
also among those who showed a high 
frequency of emotional j'esponse. For, 
a “hangover,” from a great excitement 
or disturbance may manifest itself in 
frequent little outbursts of hilarity 
or distress for some time after the 
event. 

Since the situations in this study 
were entirely uncontrolled, a high 
time or frequency score for any one 
child would not of necessity mean a 
tendency to perseveration or extreme 
emotionality. For, it might be merely 
indicative of the prolonged presence or 
frequent recurrence of a situation 
especially provocative of emotion for 
that child at tho time study was made. 
This fact, however, is significant and 


important in itself and could be 
checked against subsequent scorings 
under different circumstances. 

Although children with a tendency 
towards emotional peraeiweration, in 
general, might be discovered among 
those with high emotionality scorca 
it was found impossible to differentiate 
further the various types of emotional 
perseverator; for example, those whose 
emotional adjustment to a persistent 
situation is slow, and those who show 
perseveration of emotion after the 
situation has changed. The rough 
time scores in this experiment include 
both these kinds of response. But, if 
it were so desired, timo records could 
bo kept of emotional reactions which 
persist after the removal of the initial 
provocative situation. 

According to the findings of Cattell 
(2) it seemB probable that a tendency 
towards emotional perservation is a 
handicap in “character building for 
reliability and tenacity of purpose.” 
On tho other hand, the instable flexi¬ 
bility which ohai'acterizes an “emo¬ 
tional perseverator” can be made a 
social asset. At all events the early 
diagnosis of such a pemonal idiosyn¬ 
crasy would be of educational signifi¬ 
cance if not of special clinical im¬ 
portance. 

A comment might be made here 
also with regard to emotionality in 
general. Even though a child be di¬ 
agnosed aa “highly emotional” with 
the aid of measures or ratings, this 
docs not necessarily imply a prognosis 
of social maladjustment or paychoneu- 
rosis. An emotional child of ordinary 
intelligence can be so educated to 
adapt to his tcmperamcnlal peculiar!- 
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ties as to develop into a fine and 
perhaps brilliant personality. Indeed 
it is possible that an intellectually 
dull child may profit from the addi¬ 
tional drive provided by an emotional 
nature, if he is adequately trained. 

CONCLUSION 

The method of measuring emotion¬ 
ality in infdnts by timing their emo¬ 
tional responses during a given series 
of observation periods is quite simple 
and may have distinct practical value. 
Certain drawbacks must, however, al¬ 
ways be kept in mind, The method 
can only be used for comparing chil¬ 


dren of the same age subjected to the 
same environmental circumstances. 
Different things, for example, are 
frightening or amusing to children of 
different age levels. 

Moreover, no single rating of a child 
among his fellows should bo taken as 
an indication of permanent emotional 
tendencies. Temperamental charac¬ 
teristics change continually with tlie 
environment, with health, and with 
social situations. But a series of such 
measures of emotional reactions taken 
at intervals of months or years might 
uncover certain relatively stable tem¬ 
peramental trends. 
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Time-Sampling Techniques 

WiLLATiD C. Olson and Elizabeth Mechbm Cunningham 


T he wide-spread use of direct 
observation in the study of be¬ 
havior has resulted in a number 
of requests for a bibliography of those 
methods which have been variously 
characterized as measurement by time 
sampling or by repeated short samples. 
The writers liave here attempted to 
bring togetlier the studies printed in 
English which contain descriptions, 
adaptations, evaluations, or general 
discussions of the method. The refer¬ 
ences were secured by a survey of the 
published literature, in addition to 
replies from letters of inquiry to all 
individuals and institutions known to 
have made some use of the method. 
In the letters of inquiry, lists including 
studies accepted for publication, stud¬ 
ies completed but not published, and 
studies in progress were also secured. 
The completed studies have been in¬ 
cluded in the bibliography in those 
instances where there was an oppor¬ 
tunity to examine them. In general, 
the references have been discussed 
from the point of view of their con¬ 
tribution to the methodology, rather 
than from the point of view of the 
contribution of the study to the specific 
problem presented. 

' Flora the child development Inbora- 
lories of the UiiivcrKity Elementary Scliool 
of the University of Michigan, 


SUMMABY OP INITIAL INVESTIGATIONS 

Impetus to study by direct obser¬ 
vation was given by Olson, 1926-27, 
working as a fellow of the National 
Research Council Board of Fellowships 
in the Biological Sciences. In study¬ 
ing the nervous mannerisms of cliildren, 
he attempted to apply the general 
principles of scientific measurement ns 
evolved in biometric work to obser¬ 
vations of behavior, These principles 
include the general requirements of 
accurate observation; i.e., the defi¬ 
nition of a unit, the delimitation of a 
field of observation, and the need for 
repeated samples (determinations) for 
accurate measurement, Thus, as ap¬ 
plied by Olson, the “time-sampling 
technique” was characterized as the 
syslemcilic recording of a definitely 
delmilcd unit of behavior described 
in terms of action over a staled lime 
interval yielding quantitative individual 
scores by means of repeated time units. 

The general procedure and results 
of the application of the method were 
first described at a meeting of the 
American Psychological Association, 
December, 1927 (39). A monograph 
report of the work was not available 
until 1929 (40), iilthoiigli Anderson 
commented briefly on the method and 
data of Olson’s study in the report of 
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the conference on research in child 
development of the National Research 
Council Committee for Child Develop¬ 
ment in May, 1927 (1), The mono¬ 
graph contains an account of the 
development of the time-sampling 
technique in its original form and its 
application to various categories of 
so-called nervous hlabits. In the final 
form used in the investigation, twenty 
five-minute time samples were em¬ 
ployed and only one category of 
behavior observed at a time. Experi¬ 
mentation was conducted with time 
samples of five and ten minutes, and 
with observations on the same and on 
different days. Data are presented 
on the reliability of the method 
and on the distribution and incidence 
of habits in preschool and school 
children. The genera! principles em¬ 
ployed in the method were adopted 
at a number of child research centers, 
with fm'tber inquiry into the range 
of application of the method and 
further critical study of the as¬ 
sumptions. 

Goodenough (16) reviewed tire work 
of Olson and presented illustrative 
data on the application of the general 
method to behavior studies in the 
Institute of Child Welfare of the 
University of Minnesota. Some ex¬ 
perimenting was done with a tech¬ 
nique for weighting each time unit as 
well as the division of one-minute 
observational periods into ten-.second 
intervals. Reliability coefficients are 
reported for observations on physical 
activity, general activity, laughter, 
conversation, social participation, 
leadersliip, anger, dramatic play, self- 
help, reaponac to food, and reluctance, 
Delimited definitions of overt be¬ 


havior to be included in each category 
are not reported in detail. A brief 
description of Parten’s approach to 
the study of social reactions was in¬ 
cluded in the report. 

Published detailed accounts of por¬ 
tions of Parten’s work have recently 
appeared. In the first report (51) 
data on social participation among 
preschool children are presented. The 
categories of behavior used were 
named (1) unoccupied behavior, (2) 
onlooker, (3) solitary independent 
play, (4) parallel activity, (5) asso¬ 
ciative play, and (6) cooperative or 
organized supplementary play. Each 
nursery child was observed for one 
minute each day with a systematic 
rotating plan of observation to insure 
randomness of time-sampling for the 
various children and for the periods 
of the day. Twenty one-minute sam¬ 
ples were used to secure a measure 
for each child. By weighting the 
occurrence of behavior in each cate¬ 
gory from —3 for unoccupied be¬ 
havior to 3 for cooperative play, a 
measure of social participation was 
obtained for each child. Reliability 
was studied by the odd-even method 
and by check observers. Relation¬ 
ships are reported between the types 
and quantity of social participation 
and such variables as age, intelligence, 
teaclier ratings, and nursery school 
experience. More recent publication? 
analyze data on leadersliip behavior 
(52) and social play (53) gathered 
during the course of the same in¬ 
vestigation, 

A preUminavy report by Thomas 
and her associates (64) described the 
work in progress at the Child Devel¬ 
opment Institute of Teachers College. 
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The introduction contains a brief 
statement of the problems of experi¬ 
mental sociology. The major prob¬ 
lems of metliodology have been viewed 
as (1) control of the observer, and 

(2) the definition of units. Of tho 
nine preliminary reports contained, 
those by Barker and Loomis are the 
clearest examples of adaptation of 
time-sampling techniques in the sense 
of the survey. 

Three reports concerning methods 
by Goodonough (IS), Olson (42), and 
Thomas (66), at the Ninth Inter¬ 
national Congress of Psychology, De¬ 
cember, 1929, at Yale University, 
indicated considerable similarity in 
the general conclusions which had 
been reached for the fields repre¬ 
sented. Discussion of the general 
method with systematic implications 
liave now appeared in several text¬ 
books, notably those of Goodonough 
and Anderson (20, p. 246 ff., 255 ff., 
334, 430 ff., 534), Symonds (63, p. 23- 
40), and Murphy and Murphy (37, 
p. 214-19, p. 223-27).^ 

Distinguishing Features 

Modifications of the general tech¬ 
nique and developments from other 
beginnings have now become so numer¬ 
ous that it is rather difficult to decide 
what investigations shall bo styled as 
time-sampling studies. The term 
"time sample" does not, of course, 
specify all of the characteristics of 
the method. That term was used 
by Anderson in his introduction to 

’ A sutTuimry and nnalysis by Helen 
MoN. Bott (0) ftcd others of studios em¬ 
ploying observational methods has iip- 
peared since tho preparation of this 
manuseript. 


Olson’s monograph as designating one 
of the prominent features of tlie 
method. Goodenough referred to the 
method as one of repeated short 
samples. Having in mind primarily 
the locale for the studying of problems, 
Olson described it as a natural history 
approach to the problem of measure¬ 
ment and described the identifying 
characteristics of the method. 

An examination of the various stud¬ 
ies reported suggests that a formal 
time-sampling technique will include 
the following features: 

(1) Observation by an eye witness. 

(2) Behavior to be observed defined 

in terms of overt action. 

(3) Behavior of an individual or 

group observed for a stated 
time unit, usually short. 

(4) A stated number of repetitions 

of the time unit employed. 

(5) An individual score based upon 

the nu?nber of lime units in 
which the defined behavior 
occurs, or the total frequency 
of occurrence of the defined 
behavior in the total obser¬ 
vational time, or the average 
frequency of defined behavior 
per unit of time. 

Items 3, 4, and 5 are the char¬ 
acteristics which, in combination, suf¬ 
fice to differentiate time-sampling 
studies from observational studies in 
general. Each study, however, tends 
to modify the general method to suit 
the exigencies of the problem to he 
investigated. Variations in method, 
problems attacked, age level at wlhcli 
directed, and conditions of collection 
and recording will appear in tho dis¬ 
cussion and summary of tiic biblio¬ 
graphic material. 
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In order to assist the discussion 
and to arrange the complex material 
for ready use by students of obser¬ 
vational methods, the following pages 
have been organized so as to present 
a definition of terms, examples of 
behavior categories studied, develop¬ 
ments in methodology, and a brief 
characterization of some of tlic major 
trends in the reliability and validity 
of the measures secured. 

Terms used in lime-sampling studies 

The following outline represents an 
attempt to describe briefly some of the 
major praotices in time-sampling 
studies: 

I. Definition of Boliavior 

1. Action criterion; The observer is 

Blondnrdizetl by n description 
in terms of aetion of the behav¬ 
ior to be recorded for an in¬ 
dividual. 

2. ImproBsionorUcrion; The observer 

is instructed to record individ¬ 
ual boliavior on a judgment 
aoalo for a trait which may 
have certain points defined in 
terms of "trait-actions.” The 
observer may, however, be al¬ 
lowed to interpret the total 
situation. 

3. Sooiftl-stimuIuB criterion; The ob¬ 

server records the behavior of 
an individual in terms of the 
reactions of others to his 
behavior. 

4; Unit of behavior: The simplest 
unit in whioli the observations 
wore described or cDllcotod. 

6 . Category: A coarser grouping of 
units of behavior on n com¬ 
mon basis. 

II. Timing and Sampling 

1. Time sample: A constant length 

of time employed for cacli dis¬ 
crete observation of the defined 
behavior. 

2, Distribution of timo-scmples: A 

statement as to how total be¬ 


havior was sampled according 
to the time of day, month, or 
year, the activities engaged in, 
or the systematie variation of 
the order of obeorvation for 
children in a group. 

III. Distribution of Observer's Attention 

1. Individual observation; The at¬ 

tention of the observer is di¬ 
rected to one individual at a 
time. 

2. Group observation: All individ¬ 

uals in the group arc oliscrved 
siniullaiieoiisly or ii group rec¬ 
ord made irrespective of in- 
dividuols. 

3. Scanning: The eyes of the ob- 

Borvor scan the observational 
field in cycles in a predeter¬ 
mined time scquoncc, noting 
each child, situation, or mate¬ 
rial at constant intervals. 

IV. Method of Recording 

1 . Intermittent recording: The ob¬ 

server makes but one entry per 
child during one time unit, 
regardless of the frequency of 
the occiirronoc of the dofmed 
behavior within the time unit. 

2. Continuous recording: The ob¬ 

server makes an entry every 
time the dcliiicJ behavior occurs. 

3. Photo-recording: Photographs are 

made of an area or event in a 
predotorminod time-soquoneo. 

V. Method of Scoring 

1. Time-sample score: TIiu score for 

a child is taken as the total ol 
the number of time-samples in 
which the behavior occurred. 
Commonly used in intermittent 
recording. 

2. Frequency score: The score for a 

child is taken as the total of 
recorded frequencies for the 
constant total time in the 
method of continuous recording. 

3. Derived score: Tlio score for a 

child is obtained by dividing 
the "frequency score” by the 
number of time samples. Many 
variations of derived soores 
occur, such us the translation 
of scores on a regular or irreg- 
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ulftr number of samplca into 
occurrences per hundred obacr- 
vntions, transmutntion into age 
norms, grade norms, letter 
grades, percentiles, ratios, 
standard scores, etc. 

VI. Conditions of Observation 

1. Conditions of observation: The 
physical frame, social setting, 
subjects, time of day, experi¬ 
mental variables, position of 
observer, mochanioal aids to 
recording, etc. 


Tyj>e& of behavior studied by lime¬ 
sampling methods 

A survey of the major categories 
of behavior which have thus far been 
attacked reveals, as would be ex¬ 
pected, an emphasis upon overt ac¬ 
tion. The problem of implicit signifi¬ 
cance is either ignored or inferred 
from the nature and .social valuation of 
the act or elaborated by statistical in¬ 
terrelationships. Time-sampling tech¬ 
niques have been applied to the fol¬ 
lowing categories of behavior; 


Aggresaivenoss 

Anger 

Ascendance-Sub¬ 

mission 

Attention 

Cooperation 

Crying 

Eating 

Emotional Insta¬ 
bility 
Enuresis 
Fighting 
Friendship 
Gestures 

Job vs. Non-Job 
Activity 
Language 
Laughter 
Leadership 
Material Activity 
Movement 
Nervous Hnbita 


Physical Activity 
Physicni Contacts 
Play Behavior 
Predorincsccnt 
Starts 
Quarreling 
Racial Attitudes 
Reluctance 
Resistance 
Restlessness 
Self-Help 
Social Contacts 
Stimulus Value of 
Individuals 
Stimulus Value of 
Materials 
TalkativenesB 
Teacher Responsos 
Thumbsucking 
Verbal Contacts 
Walking 
Whispering 


Illustrative studies. Certain repre¬ 
sentative studies have been selected 
for the purpose of describing some of 
the problems attacked and the vari¬ 
ations in methodology which have 
been introduced. 

Arrington (3) has reported in con¬ 
siderable detail several aspects of the 
studies conducted at the Child De¬ 
velopment Institute of Teachers Col¬ 
lege. Part I of her monograph is 
devoted to a critical examination of 
techniques for studying the social, 
material, and self components of un¬ 
directed activity. Part II presents 
individual and normative data, the 
consistency of her evidence with 
data collected by other research work¬ 
ers on the same children, the interre¬ 
lationship of variables, and a pre¬ 
liminary attempt at prognosis, The 
subjects of the investigation wore 20 
children, ranging in age from sixteen 
to thirty-two months at the beginning 
of the observation period. A con¬ 
siderable period' of exploratory work 
preceded the development of a prac¬ 
ticable technique. In the final ap¬ 
proach to the problem, the investigator 
studied the following categories of 
behavior in children: (1) contact with 
material, (2) walking or other physical 
activity, not accompanied by contact 
with material, (3) absence of overt 
activity, (4) talking, (5) physical con¬ 
tact with persons, (6) laugliing, and 
(7) crying, The behavior to be in¬ 
cluded in thpse classifications was 
described in some detail, and a code 
was used in recording. Two experi¬ 
enced observers made simultaneous 
observations for fivc-niinute intervals. 
One observer recorded the social and 
the other the material activities of the 
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children studied. At least twenty- 
four five-minute records were made 
for each child, The jnethod of con¬ 
tinuous recording permitted further 
fractionation of the time unit. De¬ 
rived aeorea wore obtained based on 
duration and frequency of the be¬ 
havior. Reliability data are repqi'tcd 
in detail. In terms of coefficients of 
correlation these were usually in the 
neighborhood of .90. She reports that 
in her work she was impressed with the 
necessity of dividing the total be¬ 
havior complex into finer and finer 
units and of eliminating every element 
capable of variable interpretation by 
observers. 

Earlier reports in the Child Devel¬ 
opment Monograph series by Barker 
(6) and Loomis (35) illustrate the 
development of the approaohes to the 
same central problems as are reported 
in Arrington’s study. Similarly, in 
her investigation of the initiation of 
sooial contacts by preschool children, 
Beaver (9) utiUaed a code which pro¬ 
vided for the recording of variations 
of both material and verbal contacts. 
Trom twenty-four to thirty-three sam¬ 
ples of five minutes each were col¬ 
lected for each child. Several types of 
derived scores were obtained in terms 
of contacts initiated and received, 
adult vs. child contacts, range of 
contacts, and ratio of contacts initiated 
to those received. 

In her investigation of the resistant 
behavior of preschool children, Caille 
(10) secured twenty-four time sam¬ 
ples of five minutes duration for each 
child. The children were observed 
in rotation with the series varied so 
that the behavior sample for a given 
child would fall at different times 


during the observational period. As 
a rule, a child was observed only once 
on a given day. Simultaneous obser¬ 
vations were made by a second ob¬ 
server as a check on the investigator’s 
reliability. Methods of recording per¬ 
mitted the use of total frequency 
scores and subdivisions of the total 
score in terms of resistance to aduita, 
to children, etc. 

Thomas and her associates have 
continued and extended their work 
on observational methods in connec¬ 
tion with the program of the Yale 
Institute of Human Relations. 

Loomis (36) has reported a pre¬ 
liminary application of sampling meth¬ 
ods to work situations in industry. 
One person is observed at a time, 
five-minute samples are used with 
continuous recording, so that frac¬ 
tionation in terms of five-second or 
one-minute intervals maj^ he made, 
A total of four hours of observational 
time in one of the earlier investiga¬ 
tions has been distributed over a five- 
month interval. Such large categories 
as “job” and “non-job" activities have 
been studied. The problem has been 
to discover meaningful units and the 
requirements of an adequate sampling. 
Observations have been made in 
kitchens and cafeterias, and in manu¬ 
facturing plants having numbers of 
workers at similar machines. 

Arrington (4) has described the ap¬ 
plication of observational procedures 
to the cinema. Three observers 
viewed 14 films, using a local theatre 
as a laboratory. Records of language 
and physical contacts of the char¬ 
acters were studied both by repeated 
and simultaneous observations. The 
recording method permitted analysis 
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in terms of five-second intervals. The 
study has been carried forward suffi¬ 
ciently to note the high percentage 
of agreement among observers, the 
mechanical difficulties encountered, 
and,to indicate promise as a means 
of training observers and studying 
methodological problems of observa¬ 
tional measurement. The feasibility of 
repetition of the situation and having 
mechanical checks expand the possi¬ 
bilities of analytic study of techni¬ 
cal issues. In the motion picture 
analysis, Thomas (68) reports the use 
of a constant rate moving paper with 
an automatic time signal as an aid 
to the observer, 

A recent comprehensive publication 
by Thomas, Loomis, and Arrington 
(69) presents in greater detail aocial- 
material-self activity patterns in young 
children, in a trade school group of 
older children, and in an adult in¬ 
dustrial group. About one-half of 
the volume is devoted to the study 
of observer reliability as checked in a 
variety of ways by recording the be¬ 
havior of characters in motion picture 
films. Preliminary reports of these 
activities have already been noted, 
but the interested reader should con¬ 
sult tlie more detailed account. 

Washburn (71) Ims analyzed the 
behavior of children as they encounter 
a nursery school group in the Guid¬ 
ance Nursery of the Child Develop¬ 
ment Institute of Yale University for 
the first time. Three five-minute 
time samples were employed, and the 
behavior to be observed shifted with 
each five-minute interval. Thus, the 
first five minutes were devoted to 
social contacts and material contacts. 
The second five minutes were devoted 


to a record of gross muscular activities, 
and the third five-minute period to 
vocalization. The number of objects 
handled was recorded in each of the 
th,ree periods. Continuous recording 
was practiced by a checking method, 
and the checks were subsequently 
translated into letter grades on the 
basis of frequency within the interval. 

The technique employed by Leo 
( 33 ) in a study of emotional instability 
in nursery school children from tlio 
University of Chicago Cooperative 
Nursery combines a three-minute time 
sample with a graphic record of shifts 
of mood by twelve fifteen-second di¬ 
visions of the sample on a judgment 
scale with seven steps defined. The 
scale ranged from audible expression 
of rage or grief to audible expression 
of pleasure. The three-minute graphic 
records were distributed so as to ob¬ 
tain a random sample of the child’s 
behavior. 'Pwo types of derived scores 
were obtained: one representing fre¬ 
quency of shifts of mood, and one the 
average mood level. 

Koch and Streit (28) combine the 
direct observational approach using 
short time samples with the judgment 
technique characteristic of wcll-con- 
structod rating scales in whlcli stops 
arc defined by action. In a study of 
30 preschool children from the Uni¬ 
versity of Chicago Cooperative Nurs¬ 
ery, they emphasize the possibility 
of assigning in each brief time interval 
a judgment based on a general im¬ 
pression which may include more of 
the “Gestalt” than would the record¬ 
ing of specific overt action. It is 
evident in tlieir study that useful 
objective data can .be secured with 
this modification when preschool chil- 
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dren are observed for fifteen one- 
minute samples scattered at intervals 
of about a week. Reliabilities for 
derived scores based on mean ratings 
in each interval compare favorably 
with other recording methods. Koch 
(29) has also illustrated the agreement 
of time-sampling data on the social 
adjustment of children with teat data 
on popularity as obtained by the 
method of paired comparisons. 

In a study of friendships among 
children in the Institute of Child 
Welfare of the University of Min¬ 
nesota, Challman (11) made a record 
of the names of the children who were 
found in the same play groups. His 
definition of group membership re¬ 
quired a minimum presence of fifteen 
seconds in an association with two or 
more children. Changes of fifty per 
cent in group membership constituted 
a new grouping. He insured equality 
of observational sampling by inter¬ 
mittent recording by five-minute peri¬ 
ods. Records were also obtained by 
nine other observers under less sys¬ 
tematic eonditvons. The number of 
times each child was found in a group 
with every other child was tabulated. 
A derived score was then calculated 
which gave the number of times per 
hour each child associated with each 
of the others. This was termed a 
"friendship index.” Mauy of the cur¬ 
rent techniques for the study of friend¬ 
ships are involved in the recent report 
by Green (21) from the same institution. 

Choice of companions has been 
studied further by Hagman (22) at 
the Iowa Child Welfare Research 
Station. A scanning technique was 
employed with criteria for definitions 
of companionship at the moment of 


observation. Observations were be¬ 
gun with a different child each day to 
allow for distribution of samples over 
the total time. A three-minute 
time interval was employed for each 
cycle of observation of the group. A 
derived score was obtained for the 
reaction of each child to each of die 
other members of the group in terms 
of the ratio of actual reactions to the 
maximum of possible reactions. 

Dow (13) contrasted the play be¬ 
havior of artistically superior and in¬ 
ferior children. The status of tliese 
children with reference to artistic 
capacities and abilities was deter¬ 
mined by concomitant studies in the 
psychology of art under ivay at the 
University of Iowa. She made use 
of a code and observed one child for 
one minute, then observed the next 
child, and secured differentiation 
among the children by repeated obser¬ 
vations on the same and many days, 
distributed over a period of about six 
months. Reliability was studied by 
correlation and by the percentage of 
correspondence between simultaneous 
records of observers. The conclusion 
that the artistic group shows greater 
response to play materials and equip¬ 
ment, when they are present, is of 
fundamental interest. Differences are 
not so marked when equipment is 
absent from the playground. Her 
comparisons of equipped vensus non- 
cquipped playgrounds show a number 
of conclusions in common with those 
of Wilkev (73). 

Several studies have been reported 
in which the actual recording was of 
the diary type, with an attempt to 
get a complete account of everything 
that happened, and a subsequent de- 
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vising of categories for the analysis 
of the material. 

In the study of the unsupervised 
behavior of a group of institutional 
children, Smith (69, 60, 61, 62) and 
Reckless (54) had observers make con¬ 
tinuous observations of one child at 
a time, with a sampling of 20 five- 
minute observations on each child. 
In these studies. Smith introduces an 
interesting variation from the usual 
method of reporting reliability. For 
example, he has taken the record for 
a single child, made by two or more 
observers, and has analyzed the rec¬ 
ords in terms of the frequencies with 
which the oatogories are represented 
in the record of each observer, His 
coefficients thus reflect the consistency 
with wliicli observers secure the same 
distribution of behavior items in the 
various categories for a single child. 
His coefficients represent reliability 
of recording and adequacy of sampling 
for the behavior pattern of individual 
children, rather than the values for 
the prediction of individual behavior 
as compared to a group. By con¬ 
structing categories of varying degrees 
of inclusivcncsa, he concludes that the 
utilization of the larger and more in¬ 
clusive categories insures more satis¬ 
factory reliability. His procedure in 
the analysis of the record is to take the 
running account, and with a code of 
62 items, to code the diary record with 
the appropriate number. 

Belcher (7), in a study of teacher- 
child relationships in a kindergarten, 
illustrated the application of time- 
sampling techniques to a running 
account of behavior collected in diary 
form without a pre-fonmilaled plan 
for analysis, The sub.sequent analysis 


was made possible, however, because 
the diary had been taken for an hour 
a day on six different days. In con¬ 
nection with this material, the de¬ 
pendence of reliability on the coarse¬ 
ness of categories and the repetition 
of observation is again illustrated. 

In a portion of her study on play 
behavior and choice of play materials 
of preschool children, Van Alstyne (70) 
made use of a formal time-sampling 
method. In the study of uses of 
materials and their social values, each 
child was observed for fifteen seconds 
as the time unit. The observer ro¬ 
tated the observations among the 
various materials, according to a defi¬ 
nite list, such as bloolcs, clay, crayons, 
etc. When the list of 25 materials 
had been checked through in this 
manner, the process was repeated. 
Observations were thus rotated by 
scanning successively various portions 
of the observational sotting. This 
process was repeated, so ns to get a 
large sample of the total behavior of 
the child. Since variable times for 
the use of specific material was the 
problem for investigation, a constant 
time unit was not employed in the 
portion of the study devoted to secur¬ 
ing the attention span for various 
types of material. Sampling was used 
in the sense of distributing these obser¬ 
vations over various days and times 
of day. 

Wrightstone (76) lias adapted cer¬ 
tain features of the method of time 
sampling to the measurement of some 
of the complex performances of cliil- 
dren in school settings. His interest 
was in determining wlietlicr some of 
the outcomes claimed for experimental 
school practices could be appraised 
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by the techniques. In his investi- 
gationa, he has developed several codes 
designed to aid the observer in an 
objective evaluation of each of tho 
groups of behavior with which he has 
worked. These include codes dealing 
with Cooperative Group Planning and 
Diaouasion, Voluntary Movement and 
Conference, and Pupil Participation 
in School Control. Observations were 
made airaultaneously for all children 
in a group. The method of recording 
permitted the analysis of each cate¬ 
gory as a whole, or in terms of sub¬ 
classes of a more specific character. 
Recording was continuous rather than 
Intennittent, and time was somewhat 
variable. Repeated observations were 
employed. Reliability figures ob¬ 
tained to date in Grades One through 
Six compare favorably with other 
time sairipling studies and with tost 
methods. Since the behavior ap¬ 
praised involved pupil responses, and 
the conditions of observation included 
unequal numbers of children for un¬ 
equal times, Wrightstone was led to 
the determination of a derived score 
which was obtained by dividing the 
actual score by the pupil's share of 
the total class time. This investi¬ 
gation is being continued and expanded 
and in its entirety will employ a 
variety of measurement methods. 

Olson has continued and extended 
his work on time-sampling methods 
in the recently organized child develop¬ 
ment laboratories of the University 
Elementary School of the University 
of Michigan. Several studies have 
been reported growing out of the ma¬ 
terial secured in his investigation, of 
nervous habits in children. One of 
the preliminary reports (41) stresses 


method and notes possible application 
to the measurement of other person¬ 
ality traits and to the validation of 
test technique. A later report (44) 
notes in greater detail how repeated 
observations differentiate the same 
group of children from an "all or 
none” description in one observation 
to a continuous distribution La terms 
of amount for twenty observations. 
Figures on the rolationsliip of repeated 
observations to tho reliability of meas¬ 
urement are included. 

In most applications of time-sam¬ 
pling methods, the attention of tho 
observer is directed primarily to the 
behavior of the child. In an attempt 
to test tho usefulness of the method 
under a particular assumption regard¬ 
ing the uature of personality, Olson 
and Wilkinson (49) Imd tlie observer 
direct the attention to an fissociate— 
in this study, primarily to the teacher 
rather thtui to the child. Tills was 
done under the assumption that an 
individual's personality is not defined 
by the responses he makes to others, 
but ratlier by the re.sponses others 
make to him as a stimulus. A rather 
coarse unit of behavior was used, 
namely "such marked restlessness or 
inattention that tlie teacher feels the 
need of speaking to the child, or re¬ 
calling his attention by diroct word, 
look, or gesture.'' A five-minute unit 
of time was used, and two hundred 
observations were made during the 
course of the year. Marked individual 
and sex difforeneeB wore obtained with 
this method, and the .scores showed a 
high degree of both constancy and 
reliability. 

In certain instances, the occasion 
seems to be the primary unit for the 
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collection of data. Episodic or diur- 
nally fixed types of behavior are 
profitably studied on the occasion 
when the behavior may be expected 
to arise. The time of observation, as 
well as the length of observation, vai'ies 
justifiably with individuals. Thus, by 
having observers make twenty records 
on consecutive days as to whether a 
predormescent start occurred in each 
of a group of 21 three-year-old chil¬ 
dren as they were falling asleep at nap 
time, Olson (48) secured a quantitative 
start score. The possibility of a start 
occurring in this instance is chrono¬ 
logically fixed in a time series, and 
fixed further, to some extent, by the 
variation of rhythms in the sleep be¬ 
havior of the child. A somewhat sim¬ 
ilar situation arises in securing scores 
for enuresis, Thus, the satne report 
describes the development of two types 
of cnuretic scores based upon wet naps 
per hundred afternoons and wet nights 
per hundred. A justifiable variation 
in the general procedure is indicated. 
Scores based upon records of this 
type may, for methodological purposes, 
bo called “episode scores,” The latter 
example also illustrates the conception 
of derived scores, since irregularity in 
attendance made a statement in terms 
of a common number unintelligible, 
d'his, of course, is done with a full 
Icnowledge of some of the technical 
difficulties introduced. 

Among completed but unpublished 
studies at the University of Michigan 
are those on gestures (24), talkative¬ 
ness (58), language (34) (72), and 
eating and sleeping behavior (38) (74). 
lliseman has filed a preliminary report 
(56) of her inve.stigation of the play 
and figlit contacts of negro and white 


nursery school cliiklren on the play¬ 
ground. This problem is of particular 
interest in view of the attention cur¬ 
rently given to racial attitudes in 
social and political affairs. Wilker 
(73) is bringing to a conclusion a 
scries of investigations on the effects 
of adding or removing equipment 
from playgi’ound areas on the behavior 
of children. 

At the present time, Olson and 
Wilker (50.) are analyzing the data 
from an investigation in which a film 
roll camera was used to “freozo” each 
aspect of the setting at regular time 
intervals. Time sampling by photo¬ 
graphic recording has a number of 
things to recommend it for certain 
studies. The cost is much less than 
continuous recording by motion pic¬ 
tures, tho analytic problem is smaller, 
the recording of non-pertinent aspects 
is minimized. It is probable that the 
metliod of photo-sampling lends itself 
better to the study of individual be¬ 
havior and individual differences in 
reaction to materials than to the more 
detailed analyses of interaction. Tlie 
possibilities and limitations in several 
areas of behavior are being inves¬ 
tigated. 

AVhile apparently applicable to tlie 
description of tho behavior of animals 
in uncontrolled or scmi-controllcd set¬ 
tings, but one report of a formal use 
of nn adaptation of the method is to 
be found in this summary (40, p. BI¬ 
GS), 

Slutlics m progress. Reports on 
research in progress wore received 
from the University of Chicago, Wim 
netka Public School Nursery, Uni¬ 
versity of Kansas, Columbia Uni¬ 
versity, Catholic University of 
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America, University of Mitinesota, 
University of California, University of 
Michigan, Albany State College, Cof’ 
nell University, State University of 
Iowa, Toronto University, Yale Uni¬ 
versity, University of Tennessee, and 
the Merrill-Palmer School. The stud¬ 
ies reported deal with compensatory 
behavior, play activities, gestures, con¬ 
sistency of behavior patterns, emo¬ 
tional behavior, pupils' movements in 
classroom situations, pupils' oral re¬ 
sponses in classroom situations, ag¬ 
gressiveness, nervous habits, ascend¬ 
ance-submission, laughter, crying, 
language, talkativeness, pugnacious 
behavior, eating behavior, and the 
evaluation of the effects of habit¬ 
training programs. In several centers, 
an attempt is beiiig made to secure 
annual appraisals by time-sampling 
techniques, so that problems of 
growth, constancy, etc., may be at¬ 
tacked. No attempt has been made 
at a complete r43Um6 of studies in 
progress in the present report. Stud¬ 
ies completed or partially completed 
but not published have been included 
in the bibliography in those instances 
where there has been an opportunity 
to examine the manuscript, 

Reliability and constancy of time- 
sampling methods. As for the meas- 
uremqnt problem in general, the term 
“reliability” is used with somewhat 
different meanings in time-sampling 
studies. Thus, reliability may be 
taken to mean the amount of absolute 
agreement on the measurement of 
identical behavior, the relative agree¬ 
ment on identical behavior, or the 
absolute or relative accuracy of the 
score in predicting similar types of 


behavior on subsequent similar or 
dissimilar occasions. The reliability 
of time-sampling methods has been 
studied in terms of the percentage 
agreement of observers recording the 
same behavior; in terms of the totals 
of odd and even time samples, and by 
the comparison of two series of obser¬ 
vations with a time interval between. 
Another technique has been the com¬ 
parison of an observer’s record with 
an objective standard, such as the 
motion picture. 

It would be difficult indeed to state 
in general terms the types of reli¬ 
ability which may be expected. It 
becomes clear that the number of 
observations employed is a factor in 
determining the stability of a total 
measure, and, therefore, within limits, 
reliability is within the control of the 
patience of the observer. The re¬ 
liability of the method also varies 
perhaps with the following factors: 
the length of the time unit employed, 
the behavior observed, the number of 
children observed simultaneously, the 
number of categories observed simul¬ 
taneously, the fineness or coarseness 
of the categories, the conditions of 
observation, and the training of the 
observer. It would be premature to 
generalize on the direction of the 
effects of all of the factors, since they 
do not operate singly, Thus, it is 
conceivable that several categories 
with a complex coding scheme could 
be used satisfactorily wdien one child 
is observed at a time, while an equal 
degree of reliability might be obtained 
by using but one category and ob¬ 
serving many children simultaneously. 
Such factors should be considered 
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when the observational set-up is being 
made, as well as during the subsequent 
evaluation of the data collected. 

It appears to be fair to say that, 
whatever method of testing reliability 
is employed, the consistencies found 
are usually high in terms of the ex¬ 
pectancy of persona who are unfamiliar 
with the methods. For fairly long 
series of observations of frequent be¬ 
havior with simultaneous observers, 
coefficients in the neighborhood of 
.80 to .90 are rather easily obtained. 
While these are not high for individual 
prediction, they compare favorably 
with many test methods. 

Correlations between scores ob¬ 
tained under various conditions and 
at varying time intervals tend to be 
positive, but values vary with the 
typos of behavior studied. Reliability 
figures by simultaneous observation, 
by an “odd-even" method, or by 
two series of observations near each 
other in time sequence, tend to be 
higher than constancy coefficients. 
This, however, is in keeping with the 
results of other measurement methods. 
Since behavior is sensitive to fluctua¬ 
tions in situations, scores under differ¬ 
ent conditions tend to have greater 
significance in the portrayal of indi¬ 
vidual differences within a group than 
for absolute normative statements. 
This means that normative data must 
be collected under carefully defined 
conditions. The sensitiveness of the 
method to conditions, however, also 
indicates a large area of usefulness in 
describing the effects of experimentally 
introduced variables. 

Some methodological diJJicuUics in 
studies based on the direct observation 


of behavior. The emphasis in time- 
sampling investigations has been on 
the study of overt action in young 
children under conditions in which a 
variety of behavior might be expected 
to occur. In some observational set¬ 
tings, particularly with older persons, 
the environmental controls of behavior 
have been so set as to restrict the field 
of observable action, A beginning 
has been made, however, on some of 
the narrower fields of action repre¬ 
sented in groupings of elementary 
pupils (40) (76), high school (14) (69) 
and college students (40, p. 39), and 
adults in work situations (69). 

The emphasis in studies to date 
has been on methods of investigation, 
individual differences, and interoorre- 
lationa of behavior. Where experi¬ 
mental factors have been introduced 
in the situations studied, the interpre¬ 
tation has of necessity been largely in 
terms of situation and response. The 
problem of the genesis and meaning 
of behavior has been attacked in 
several investigations and may yield 
increasingly to technical study. The 
relation of breastfeeding in infants to 
later predormoscent starts in children 
(48), possible relations of verbalized 
fears and oral habits (40, p. 68), are 
illustrative of attacks on such prob¬ 
lems on the superficial level permitted 
by present quantitative techniques, 
Mention should be made here of the 
work of Krout (31), who has con¬ 
ducted a number of preliminary stud¬ 
ies of the relationship between overt 
behavior and parallel verbal stimula¬ 
tion, with an analytic account of 
possible mechanisms in terms of tlio 
individual’s past history. One of his 
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earliest reports calls attention to the 
needs for research on the mental cor¬ 
relates of overt behavior. A list of 
overt gestures of reputed symbolic 
significance is given, together with 
an illustrative analysis of verbal 
stimuli by an instructor, and con¬ 
comitant response on the part of the 
subject observed. The systematic im¬ 
plication and theoretical orientation 
for this approach may be found in 
his recent book on personality (32). 
The interpretation of overt behavior 
in terms of symbolic significance re¬ 
quires demonstration, but investiga¬ 
tions can bo set, quite apart from 
theoretical bias, when methods of 
controlling the stimuLus, recording 
the movements, and securing histori¬ 
cal and introspective data are com¬ 
bined. 

There exists a large class of problems 
to which some of the general principles 
evolved in connection with time¬ 
sampling studies apply, but to which 
the specific techniques for measure¬ 
ment as enumerated for repeated short 
samples are not peculiarly applicable. 
Thus, if the behavior unit for the col¬ 
lection of data is a sequence of be¬ 
havior acts fitting into a pattern, 
and if this behavior may be expected 
to occur in an episodic manner without 
an ascertainable position in the time 
sequence, and also may be expected 
to vary considerably in duration both 


intra-individually and inter-indiyid- 
ually, other methods of quantifying 
may be more adaptable to the prob- 
leno. To go into such problems would, 
however, be a digression from the 
purpose of this paper. 

Because of limitations of the ob¬ 
server, time-sampling studies tend to 
deal with categories of behavior re¬ 
corded in a discrete fashion. This 
raises the question as to whether the 
dynamics of interaction can 'be com¬ 
pletely and adequately described by 
simultaneous observers or by statisti¬ 
cal descriptions based on the pattern¬ 
ing and intercorrelation of variables. 
Progress on this problem is evident 
in the studies reported. 

Behavior is commonly regarded as 
a function of both the individual and 
the situation, The variety of settings 
which must be sampled in order to 
secure a central picture of the re¬ 
sponses of the individual in the same 
or similar situations still remains an 
open experimental problem. 

CONCLUSION 

The foregoing summary indicates a 
considerable amount of effort devoted 
to the development of observational 
studies by some method of repeated 
time samples. The results to date 
suggest large areas of usefulness for 
the methods as well as some of the 
technical difficulties encountered. 
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The Developmental Age of Industrial 
School Boys 

Paul L. Boynton and Paul E, Lowb 

T his study was made on 90 general, in his whole behavior type.” 
hoys in the sixth, seventh and Again, the statement is made that 
eighth grades of the Tennessee "the existing evidence tends to show 
Industrial School. This school is that there is little or no correlation 
not a "reform school” as might be between mental age and doveiopmenta! 
infen'ed from the name, but is a age, if the effect of chronological nge is 
state school for dependent and what eliminated.” Still further, after men- 
might bo called mildly incorrigible tioning the fact that developmental 
children. Both boys and girls are ago scores increased with age from 
in attendance, but are handled aep- ages eight to twelve, Furfoy says that 
arately so that thei-e was no artificiality the scores increase "more sharply from 

in taking the boys separately for age twelve to age sixteen.It is a 

examination. All boys in the three tempting theory that the acceleration 
grades chosen were involved in the in developmental ago after twelve is 
study. The ages ranged from eleven due to the dawn of adolescence.” He 
years and nine months to nineteen recognizes the limitations of the last 
years and ten months; three boys interpretation or suggestion, however, 
were 11; five were 12; sixteen, 13; With these statements and hypotheses 
twenty, 14; nineteen, 15; fifteen, 16; before us certain of the findings of the 
eight, 17; three, 18; one, 19, Of the present study may be particularly 
total group of ninety, 38 were in the significant, 
sixth grade; and 26 in each of the 

two remaining grades. The tests used developmental age and mental age 
were Purfey’s Revised Scale for Meas" Where all 90 cases were combined in 
uring Developmental Age in Boys, and one general group a correlation of 
Otis’Self-Administering Test of Men- +.33 ±.06 was obtained between 
tal Ability, Intermediate Examination, mental age and developmental age. 

In Purfey’s explanation (2) of his While this correlation certainly is too 
term “developmental age” he defines low to possess significant Individual pre- 
it as “the progressively increasing and diotive value, it cannot be cost aside 
non-intellectual maturity of general as indicating no relationship between 
behavior which shows itself in the the variables, or as indicating that 
growing child’s play preferences, in his there is no tendency for one to in- 
fantasy life, in his choice of books and fluence the other. The most interest- 
movies, in his ambitions, and, in ing feature of this relationship, how- 
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ever, is seen after the elimination or 
partialing out of chronological age. 
This procedure resulted in a correla¬ 
tion of +.47. Since this coefficient 
was so strikingly high, when com¬ 
pared with the original coefficient of 
.33, an attempt was made to find what 
conditions in the data were most likely 
responsible for the increase in size. In 
order to make a rough survey of the 
situation rank order correlations were 
run between mental age and develop¬ 
mental age for each chronological age 
group from thirteen to sixteen, inclu¬ 
sive. ‘ The coefficients thus obtained 
are shown in table 1. These data 
appeared to indicate that the age of 14 
might be a turning point on either 
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Correlation between 

.13 

14 

15 

16 

mental age and de- 




-- 

velopmcntnl age 

.11 

.46 

.21 

.03 


side of which different types of 
I’clationships might exist. 

With the latter point in mind 
another general correlation was run 
between mental age and chronological 
age for all boys fourteen years of age 
and above. This resulted in a coeffi¬ 
cient of +.47 ± .07. It is interesting 
to note that this procedure resulted in 
a higher final relationship and a greater 
increase in the coefficient than did 

' The lank order method was Used for 
tlieae four oorrelfttionB because of the emitll 
number of coses in each age group. Tliis 
inBunicioncy of ensea rendoretl any method 
crmle. Correlations were not run at higher 
and lower ohrenologicnl age levels because 
of the exceedingly smo,!! number of cases in 
each age group. 


another procedure where a correlation 
was run between the two variables in 
question for all cases with mental ages 
of fourteen years and above, and 
eleven years and less. When this 
new group was studied with the three 
middle mental ago years eliminated 
the correlation was +.43. If the 
relationship between the two variables 
had been consistent throughout the 
ranges this technique should have been 
expected to have raised the correlation 
to approximately its highest point, 
Since the foregoing condition was 
not found we are thrown back on our 
two correlations of + .47, one a partial 
and one a zero-order correlation, for 
our basic interpretive facts. The 
partial correlation of .47, when judged 
along with the original simple oorreia- 
tion of .33, would appear to indicate 
that the relationship between mental 
age and developmental ago is less than 
the relationship between brightness 
and developmental age, and, further, 
that brightness rather than mere 
mental maturity is likely to be signifi¬ 
cantly related to a boy’s responses on 
the developmental age scale. When 
we return to the other correlation of 
.47—where all boys of 14 years and 
above were used—we reach a similar 
conclusion. If, as many believe (1 and 
3) intelligence maturity is readied at 
or about fourteen years of age, then 
the restricting of the group to those of 
fourteen years and above really makes 
ail the mental ages measures of relative 
brightness instead of mere maturity 
measures. It is particularly signifi¬ 
cant that this empirical procedure 
resulted in a coefficient of exactly the 
same size, .47, as that which was 
obtained when the effects of chronolog- 
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ictil age were partiaJcd out of the 
general relationship by means of a 
statistical formula. Further, this 
lends confirmation to the idea that 
degree of brightness is a significant 
element in determining a child’s re¬ 
sponse on the developmental age scale. 
At least, this appears to have been 
true for the boys involved in this study. 

Developmental age and ehronological age 

Contrary to what might have been 
expected, in light of Furfey’s state¬ 
ment on the point, there was no con¬ 
sistent relationship found between 
developmental ago and chronological 
age, This is scon in table 2. Of 


such a decided annual gain in develop¬ 
mental age, the median scores point 
still stronger toward non-relationship 
between the two variables in question. 
This idea is brought out with equal 
force when a new coefficient of corre¬ 
lation is computed for the 66 cases 
within the twelve to sixteen chronologi¬ 
cal ago range. This coefficient is 
+.09 i.08. These facts yield scant 
support to any idea that develop¬ 
mental age, as thus computed, can be 
expected to show anything oven ap¬ 
proximating a consistent increase with 
increasing chronological maturity dur¬ 
ing timt which wc might call the early 
adolescent years. In fact, when the 
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10 
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15 
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course, the number of cases in most of 
the age groups was entirely too small 
to permit of goncraliiiatlon, even for a 
group of this specialiiied type. If wc 
take ages thirteen to sixteen, inclusive, 
however, where the concentration is 
the greatest we find no consistent 
tendency for developmental ages to 
increase with advances in chronologi¬ 
cal age. In fact, it would appear from 
a study of the medians that for these 
four ages alone there is a very slight 
inverted relationship between chron¬ 
ological age and developmental ngc. 
Wlien the ago of twelve is included 
witli tlic other four years, and this is 
the inchisivo range which Furfey 
states is the one during which there is 


entire group of 90 cases is included the 
coefficient of correlation between de¬ 
velopmental age and chronological age 
is only +.27 ±.07. Thus for the 
group ns a whole there would appear 
to be little evidence in this study to 
support the belief that chronological 
maturity can be expected to be ac¬ 
companied by developmental age ma¬ 
turity. 

SUMMAUY AND CONCLUSIONS 

1, Contrary to Furfey’s definition 
of the term "developmental age” this 
study tends to reveal something of an 
‘'intellectual’’ factor in that which tlic 
test measures. 

2. Instead of tliere being “little or 
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no oorrolation between mental age and 
developmental age, if the effect of 
chronologioal age is eliminated/* we 
find a very significant lolationship. 
We are led to conclude that brightness, 
if not mental age, is significantly 
associated with ability to respond on 
the developmental age teat. 

3. Chronological ago appears to be 
less closely related to developmental 
ago than is mental age. In fact, this 
relationship appears to be so negligible, 
particularly from the standpoint of 
individual prediction, that it is point¬ 
less to attempt to speculate as to which 
measured factor is truly the dependent 
element in the relationship. 


4. This study itself has the limita¬ 
tion of having been worked out on a 
special type of boy. In fairness to 
Purfey’a own work we should recognize 
the fact that these results may indicate 
only that Furfey’s conclusions are 
likely to be inapplicable for atypical 
populations such as the one used in 
this analysis. 

5. If the developmental age scale is 
going to have practical value tliere 
is need for a more objective statement 
of that which it purports to measure. 
Its experimental validation depends on 
this. The present criterion is too 
elusive and intangible to be of great 
value in test standardization. 
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Adolescent “Crushes” 

E, B. Hurlock and E. R. Klein^ 


W HILE many psychological 
studies have been made of 
adolescent development, prac¬ 
tically no attention has been given to 
an analysis of the normal fixations of 
this period. Many studies have been 
made of emotionally unbalanced ado¬ 
lescents and of sexual perverts but 
little psychological interest has been 
directed toward the study of the 
normal emotional reactions of the 
typical adolescent to the persons in 
his environment. It is the purpose, 
therefore, of this paper to attempt 
to determine the prevalence of the 
so-called adolescent "crush,” the 
characteristic age at which it appears, 
its causes, effects and duration. 

HISTORICAL SURVEY 

What few studies have been made 
of adolescent crushes have, for the 
most pai't, been of a theoretical typo 
and conclusions have been drawn from 
an analysis of a few cases. One of the 
earliest mentions of “crushes” is to 
be found in the work of Mantegazza 
(8) who, in discussing pathological 
cases, says that the emotion normally 
felt toward an individual of the op- 

* Tlio sQjiior author diroctod the study 
reported in tiiis paper and prejrarod tlio 
raanUBcript for puhlicntion; the junior 
author carried out tlie study and sul)- 
mitted it as a Master’s Essjiy in Columbia 
University. 


posite sex may suffer a change in its 
whole olmriictcr or may be'transferred 
to an individual of the same sox, to a 
lower animal or even to inanimate 
objects. Such a transfer, he con¬ 
tends, may be found in normal ns 
well as in pathological cases. 

Sanford Bell (2) is among the first 
to mention the normal sexual emo¬ 
tions of the early adolescent, but his 
study stops with the four tech-year-old. 

Ernest Jones (G) in analyzing boitig 
of the characteristic problems of ado¬ 
lescence, brings out the fact that the 
so-called homosexual phase is more 
common in adolescence tlian at any 
later age and that in different indi¬ 
viduals, it vm'ies greatly in intensity. 

Moll (9) however, is the first psy¬ 
chological writer to acknowledge the 
“crush” behavior as a normal devel¬ 
opment. The seconci stage of the 
development of sexual impulses, which 
he calls the “undifferentiated stage,” 
is one in which he claims that normal 
children often exhibit homosexual 
excitement. The object of this ox- 
citement, according to him, is often 
teachers, friends, governesses and 
school fcllovvs. This inclination, ac¬ 
cording to him, often loads to bodily 
acts and to contact with the beloved 
person by means of embraces and 
kisses, without llie noce.ss.ary occur¬ 
rence of manifestations on tlie part 
of the external genital organa. 
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Young (12) maintains that active 
homosexuality is approached when¬ 
ever large groups of girls and women 
are found together. He believes that 
both young men and women have a 
tendency to show marked affection 
for persons of their own sex, which, 
in time, is apt to pass into normal 
heterosexual relationships. 

L. S. Hollingworth (5), unlike Moll 
(9), maintains that before the onset 
of puberty, the child attaches affections 
to persona of either sex equally. But, 
if a definitely heterosexual attitude ia 
not established in four or five years 
following puberty, it is not likely 
thereafter to come naturally and 
normally. Hollingworth is the first 
to describe “crushes” from a psy¬ 
chological angle. She writes that 
"among adolescents in segregated 
schools, whose members of the op¬ 
posite sex are absent, we have violent 
‘crushes’ involving members of the 
same sex. By crush is meant that 
species of absorbing affection which 
involves jealousies and demands the 
exclusive response of the object to 
which it becomes attached.” 

She maintains that the vague, uji- 
localized drives of sex are present in 
crushes and that, in the absence of 
more appropriate objects, they find 
expression in this manner. She also 
holds that "a study of the subject 
would almost surely show comparative 
infrequency of the crush in coeduca¬ 
tional institutions.” 

Chadwick (3) in her chapter on 
“friendships and identifications,” has 
given one of the most recent analyses 
of crushes in adolescent girlhood years. 
The following quotation expresses her 
point of view. 


“The typical adolescent triendehips of 
the ‘crush,’ ‘pash,’ or G. P. vorietics, as 
they are popularly known at school, arc 
usually of the simple, effusive, direct-Iovo 
typo. The two are devoted to one another. 
Tliey go about together as much as pos¬ 
sible, put their arms round each other’s 
ncoka or waists, kiss each other, do every¬ 
thing together, and feel that this friendship 

will endure to the end of time.The 

adolescent girl ia comirioaly extremely 

jealous of her frionds.They allow 

their best-beloved no latitude.In 

fact, they behave very much the same as 
the majority of oidor, heterosexual lovers. 
.... We will bo ready to admit that girls 
who are absorbed in the stress of a violent 
adolescent friendship, cither with a girl 
of the same age, a little older, or with a 
mature woman, find it difficult to carry on 

the ordinary affairs of their daily life. 

Everything else /odes out, or is pushed 
into the background until the blaze of this 
fierce passion has burnt itself out. How 
far those relationships go, and what actual 
expressions of love gratification the partic¬ 
ipants allow themselves, naturally varies 
according to the degree of freedom pos¬ 
sessed by each for deriving satisfaction 
from different forms of sexual requirements 
and love-play connected with the several 

component instincts.Oecnsionally we 

shall find these friendshipa toking place 
among groups of several girls, friends, or 
school-mates, who share school days or 
holidays, and remain warmly nttachocl 
throughout life. They may often continue 
this close friendship so that no other out¬ 
side attachment manages to break through 
the union, and all the members of the little 
group avoid or refuse marriage, preferring 
their own, or rather one another’s company, 
to any that men’s society can offer them.’’ 

Arlitt (1) in her latest book, "Ado¬ 
lescent Psychology,” has discussed the 
crush phenomenon in adolescence. 
In discussing emotional maturing, she 
brings out the following points con¬ 
cerning crushes; "Few individuals re¬ 
main in the state of fixation on people 
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of their own age and sex. Where this 
lias occurred, and the boy enters col¬ 
lege still in the crush period with 
members of his own sex as the love 
objects, much tact and skill are neces¬ 
sary to cause a transference. If it 
persists much beyond the twentieth 
year, or even if it appears to persist 
much beyond the eighteenth, it might 
be well to consult a psychiatrist in 
order to be certain that the transfer¬ 
ence will take place and tlio boy pass 
normally from devotion to members 
of ilia own sex to devotion to members 
of the opposite sex.” 

And, in relation to girls, Arlitt 
states that “girls may stay in the 
'crusii’ stage in which their attach¬ 
ments ore solely witli members of their 
own sex, It is not a serious matter 
is this crush stage persists until 
eighteen or nineteen years of age pro¬ 
vided it is gradually disappearing at 
this time. At the same time it is well 
to know tiiat crushes should not be 
encouraged, and that they should not 
give rise to any undue excitement. 
Treating them as a growth stage 
through rrhich all girls normally pass 
and the length of which is a matter 
partly of individual difference is prob¬ 
ably the wisest attitude.” 

PUnPOSB AND METHOD OF BTUPY 

The purpose of the study to be 
reported below is to determine the 
prevalency of the heterosexual or 
homosexual attachments referred to 
above and their outstanding char- 
actoi'istics, As such a study naturally 
involves the problem of attitudes and 
feelings, the information was obtained 
directly from adolescents, I'atlier than 
from observations of them. 


To obtain the desired information 
directly from the adolescents, it was 
decided to use the questionnaire 
method. In spite of its many limi¬ 
tations and wcalinesses, tliis method, 
it was believed, could give more ac- 
curate information about the subjeot 
than would be possible to obtain 
through tile use of any other method. 

Two questionnaires wore used for 
this study. One was filled out by 
adolescents and by those pa.st the 
adolescent years who attempted to 
recall their adolescent experiences as 
accurately as they could. The second 
questionnaire was given to teachers 
and counselors at summer camps, who, 
in many instances, were tlie objects 
of adolescent crushes or who came in 
close enough contact with the adoles¬ 
cent years to have had an opportunity 
to observe the typical "crusli” be¬ 
havior. 

The questionnaires used for this 
study are shown on page 66. 

Subject 3 

Although almost 2,000 question¬ 
naires wore sent out to principals of 
schools, college professors, higli school 
teachers, camp directors and counse¬ 
lors who had agreed to distribute them, 
only 559 were answered and retui ncd. 
These wore distributed as follows; 




fetiiald 

Total 

Toiir.hors. 

... 33 

81 

114 

Counselors.... 

... 21 

74 

0& 

Pupils. 

...148 

202 

350 


The questionnaires were distributed 
in boys' high schools, girls’ high 
schools, coeducational high schools, 
men's colleges, women's colleges, co¬ 
educational colleges and univei'sities, 
a coeducational junior high school, a 


ciuulf rbveloi’mbnt. vnij. 6, no. I 
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QUESTIONKAmE FOR PUPILS 


Date. 

Place from which this qiiDstionnaire was received. 

InslrucUons; Da not sign your name. Please check the answers. 

1, Do you like afEcction? (Do you like to be liked?) Yes.No. 

2, Are you aFeetionate toward others? Yes.No. 

3. Do you make friends easily? Yes.No. 

4. Have you ever had n so-eallod “crugh" or been strongly attracted to anyone with whoju 

you were not “in love“? Yes.No. 

6. Did you feel this way about more than one person? Yes.No. 

6. Wore you the only child in the family the time you felt this way? Yes.No_ 

7, Did you confide in any friend or member of your family? Yes.No.. 

8. Did you havo intorests other than your school work? Yos.No. 

9, Are you hoy.Girl. 

If i/ou have been so allracled, kindly answer the following 

10. Where did you meet this person?. 

11, Was this person male.female.? 

12. Approxhnntely what was his (her) age.? 

13, What was his (her) status or occupation?. 

14, What was your age at tho timo?. 

15. What was your status (pupil, camper)?. 

10. How long did you feel this attachment?. 

17. How old are you now?. 

18. Wore you attracted to him (her) physically. 

montally. 

morally. 

19. Did you attempt to copy his (her) mode of living.. 

clothing. 

speech. 

ideoB. 

mannorisms. 

vocation. . 

20. Did you dream about him (her)? Yos.No. 

21. Were you sentimentally inclined towards him (her)? Yes.No. 

22. Did you write poetry to him (her)? Yee.No. 

23. Did you give him (her) presents? Yea.No. 

24. In his (her) proaence did you feel superior. 

at case. 

unusually talkative. 

self-conscious. 

embarrassed. 

interior. 

tongue-tied. 

25. Did you flush or pale in hU (hor) presence? Yes.No. 

20, When out of Ilia (her) presence did he (she) occupy your thoughta to any extent? 
Yes.No. 
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27. Did you Mglcot diifcioa bccauso of day-dreams of him (hor)7 Yes.No. 

28. Did you confide in him (her)? Yes.No. 

2!). Did this person have any influence (or give advice) upon the daily deeisions you ruiulo? 
Yes.No. 

30. Did ho (she) influence important, lifelong docisions? Yes.No. 

31. Did you avoid meetings with him (her)? Yob .No. 

32. Did you avoid showing your admiration? Yes.No. 

33. Did you try to bo outstanding bo that ho (she) would notice you? Yea.No. 

34. Did you see as much of him (her) ns you wanted to? Yes.No. 

35. Did this person show that he (she) liked you very much? Yea.No. 

SB. Did you want to fondle him (her)? Yes.No. 

37. Did you actually do bo? Ycb .No. 

38. What do you think ho thought of you?. 

30. Wliat do you think caused you to feel the way you did about him (her)?. 

40. Did you attend a boys'.girls’.coed.high school?. . 

Any additional information may bo written on tlie revorae aido of the page. 
QUESTIONNAIRE FOR TEACHERS OR COUNSELORS 
Date. 

Place from which this questionnaire was roeoived. 

Tnstrnctiofia: Do not sign your name, I’lensD deaignato the correct Btatemonts by ol iecking 
or completing statemontB whore designated. 

1. In what capacity are you answering this? Teacher. 

Counselor. 

2. Are you male.female.? 

3. How old are you now?. 

4. Havo you had a pupil or pupils (campers) who have manifostod profound admiration 

(the so-called "crush”) for you? Yes.No. 

6. How old vvero they? (average). 

C, How old wore you at the time?. 

7. In approximately what percent of pupils (campers) havo you experienced this?. 

8. Have you taught both boys and girls? Yes.No. 

9. Did you find fixations to be more prevalent among boys. 

girls. 

neither.. 

10. Did they express their fondnoea verbally? Yes.No. 

11. In your presence did the children feel superior. 

at coBc.. 

unusually talkative. 

self-conaeious. 

embarrassed. 

inferior. 

tongue-tied. 

12. Did they flush or pale? Yes.No. 

13. Did they confide their personal problems to you? Yes.No. 

14. Did they try to be outstanding so you would notice liiein? Yes.No. 

15. Did you reciprocate their alTcclion? Yes.No. 

1(1. Did they attempt to fondle you? Yes.No. 
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17. How did you treat them? Did you ignore them. 

Encourage a friondahip. 

18. Can you explain the cause of thia attachment?. 

Any additional information may bo written on the reverse side. 


medical college, among camp children 
and counselors, in a Jewisli Sunday 
School and at a gathering of Christian 
teachers and pupils. The ages of 
those answering the questionnaires 
ranged from fourteen to forty-five 
years, with the majority falling within 
the range of seventeen to twenty-one 
years. 

Results 

Because of the difference in numbers 
of subjects belonging to the different 
groups answering the questionnaires, 
it was thought best to report the re¬ 
sults obtained in terms of percentage, 
so that comparisons could be made 
from one group to another. In each 
case, however, the number of subjects 
from which the percentage figures were 
derived, was also reported. The data 
obtained from each question were 
treated separately since each question 
dealt with a specific aspect of the 
“crush" phenomenon, 

Table 1 shows the ages at which 
the ‘'crush" was experienced. It is 
interesting to note that while the boys 
show the highest percentages during 
the ages seventeen to twenty, the 
girls have the highest percentages be¬ 
tween the ages of fourteen and 
eighteen. 

Table 2 shows the response of 
teachers and counselors to ages at 
which their pupils or campers mani¬ 
fested such “crushes." Both men and 
women teachers and counselors agree 
upon the ages between fourteen and 


sixteen as being those during which 
“crushes” arc most prevalent, Table 
2 seems to contradict table 1 aa 
regards the ages during which boys 
had “crushes" but as will be noticed 
later, the number of “crushes" 
upon teachers or counselors—among 

TABLE 1 


Age of "crush”—Pupils reporling 
(Question 14) 



11A LB 

FEUALE 


Num- 

bor 

Tor coiil 

Nuin- 

bor 

For cent 

10-11 

2 

1.4 



11-12 



1 

.6 

12-13 

1 

,7 

8 

4.0 

13-14 

1 

.7 

9 

4.6 

14^15 

8 

6.4 

24 

11.9 

16-10 

6 

4.1 

32 

15.0 

16-17 

8 

6.4 

30 

17.8 

17-18 

18 

12.2 

22 

10.D 

18-19 

17 

11.5 

20 

0.9 

19-20 

22 

14.9 

8 

4.0 

20-21 

8 

6.4 

7 

3.6 

21-22 

5 

3.4 

3 

1,6 

22-23 

1 

.7 

1 

.5 

23-24 

2 

1.4 



24-26 

No anBwor 

49 

33.0 

31 

16.3 

Total. 

148 

100 

202 

100 


girls—predominated remarkably over 
those among boys; wherefore it is not 
surprising that the teachers and 
counselors find "crushes” during the 
ages when girls are subject to them. 

As will be noticed in table 3, the 
number of “crushes” among girls is 
slightly higher than those among boys 
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but their diatribution is similar. It 
was noticed that every male meclioal 
student had more than one "orush” 
while the female medical students had 
leas, proportionately. It was re¬ 
marked also that while few ‘'crushes'' 
were reported in the Christian schools, 
the po.sltive answers were almost uni¬ 
versal in the Jewish Sunday School. 

In inspecting the Teacher-Counselor 
responses to the same question (table 
3 B), it is interesting to notice that 


answer the question) noted “crushes" 
among all their pupils. 

Table 4 designates where the persons 
who had the “crusliea" met. Both 
boys and girls agree with respect to 
two plaoes which are most common; 
school and parties or dances. It 
will be noted Jiere that girls met more 
than twice os many of the persons 
they fixated at school, which is an 
outcome of the before mentioned 
teacher “crualies.” 


TABLE 3 

Age of pupil or camper manifesling "cruahea"—Teachera and counaelora reporting 


(Question 5) 





I10\^r OLD 'WBUI] 
TUBY? 

Tonchor | 

Counaolor | 

Toaolior j 

CdunAolor 







1 Number 

[ I’cr MUt 

Under 10 


Hi' 


Hi' 

8 

Hi' 

6 

' 0.7 

10-12 

■■ 

BD 




IB 

8 

10.8 

12-14 


mSm 


BO 

9 

BO 

10 

13.6 

14-10 

WM 

15.1 


■HI 

11 


17 

23.0 

10-lS 


0.0 



13 

10.1 


0.8 

18-20 

20-22 

22-2B 

1 

1 


1 


4 

1 

4.9 

2 

2.7 

No answer 

22 

GO.O 

15 

71.4 

27 

33.3 

27 

30.6 

Total. 

33 

100 

21 

100 

81 

100 

74 

100 



although the Jiighest percentage of 
female teachera claims “crushes” to 
be prevalent in only from one to 
ten per cent of their classes, the next 
highest figure is tJiat which designates 
that "crushes” are prevalent among 
all of the pupils. This seems to agree 
more fully with the response of the 
female counselors. Most of tiie male 
counselors have noted “crushes’’ 
among fifty per cent of their campers, 
while the greater number of male 
teachers (excluding those who did not 


These teacher “crushes’’ are illus¬ 
trated in table 6 where only 3,4 per 
cent of the boys have fixated on 
teachera, while 21.8 per cent of the 
girls liavc such fixations. The signifi¬ 
cant figures in both columns refer to 
fellow students or pupils. 

Table 6 gives the status of those 
answering the questionnaire. It is 
obvious that pupils or students pre¬ 
dominate considci'ahly. 

Table 7 designates that pupils fix¬ 
ated mostly upon people between the 
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ages of fourteen and twenty-one, 
while the teachers and counselors re¬ 
port most fixations while they (the 
teachers and counselors) were be- 


most “cruslres” last from one to six 
months, many from one week to three 
years, but few longer than three years. 
The duration of a large percentage 


TABLE 3 

Prevalency of "cniskes"—Pupils reporting 


(Quostiona 4 and 6) 



U4LE 

1 FEMALE 

Number | 

Per cent 

Number 

Per cent 

Never been ao attracted?. 


28.4 

27 

13.4 

Attracted oneo?. 


20.9 

54 

20.7 

Attracted more than once?. 


B0.7 

121 


Total. 

148 

100 

202 

100 


TABLE 3B 

Prevalency of "crushes”—Teachers and counselors reporting 


(Questiona 4 and 7} 


TER CENT OP 
I'unifl WHO nAVB 
HAD "enUBUEa*^ 

7SACllDnB 

COUNBELOnfl 

Malo 1 

Fomalo | 

Mnlo 1 

Fomnlo 







Number 

Per cent 

100 (all) 

6 

18.2 

8 

9.9 

2 

9.6 

11 

14.9 

00-100 

1 

3.0 







80-90 



1 

1 1.2 



I 

1.4 

70-80 



1 4 

1 4.9 


i 

6 

5.8 

60-70 



1 

1.2 





50-00 



2 

2.5 

3 

14.3 

7 

9.6 

40-60 



1 

1.2 





30-40 



3 

3.7 



1 

1,4 

20-30 



1 

1.2 



2 

2.7 

10-20 




8.0 



4 

6.4 

1-10 

1 

3.0 


16.0 

1 

4,8 

G 

8.1 

0 

2 

0.1 


2.6 





“Smal!” 




2.6 

1 


1 

1.4 

‘‘Negligible" 




2.6 



1 

1.4 

‘‘Very few” 




2.6 





No answer 

23 

69.7 

32 

29.6 

16 

71.4 

36 

47.3 

Total. 

33 

100 

81 

100 

21 

100 

74 

100 


tween twenty and thirty-five (table remains questionable due to the fact 
7 B), that "crush” continued at the time 

The duration of "crushes” can be of answering. Such papers were in- 
seen in table 8. It would seem that speoted for the present age of the sub- 
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ject and the age at which he had the 
“crush.” In almost every case there 
waa no greater difference than one 
year. 

According to table 9 it would seem 
that although boys were attracted, 
for the most part, to the "crush” 
because of physical or physical and 
mental attraction, girls were attracted 
mentally. Physical, and physical and 


TABLE 4 
Place o/ meeling 
(Question 10) 


whehb did you mekt tjjjb 

POnBOM? 

MAIilQ 


1 

z; 

1 

« 

1 

z 

Per cent 

School. 

21 

14.2 

05 

32.2 

Camp. 

4 

2.7 

10 

r^B.o 

Out of town. 

5 

3-4 

3 

1.0 

Homo. 

n 

7.0 

IB 

7.4 

I’laces of oimiaomoiil..,. 

3 

2.0 

4 

2.0 

Party or danco. 

22 

14.9 

28 

13.0 

MuBBum. 

2 

1.4 



Sfcrccb.. 

4 

2.7 

7 

3.0 

Sonahoro. 

2 

1.4 



BusinoBB. 

1 

.7 

8 

4.0 

Newspaper. 

1 

.7 



Summer resort.. 

7 

4.7 

D 

2.B 

Park. 

1 

.7 

1 

.0 

Clniroh. 

1 

.7 

1 

.6 

No answer.. 

- 

42.0 

55 

27.0 

Total. 

M8 

100 

202 

100 


mental attractions score highly also 
but the mental attraction supersedes. 

Any number of oombination.s were 
possible in answering question 19. 
Only the combinations which were 
checked, however, appear in the talalc 
wiiich was prepared for this question 
(table 10). It is evident that the 
greatest numhor of hoys and girls who 
answered this question copied none 


Adolescent "Crushes” 

of the habits or attitudes of the 
“crush,” but when they did, ideas 
and mannerisms show pi'cfcrcncc. 

In reading table 11 it is evident that 
both boys and girls were at ease in 
the presence of the one fixated. The 

TABLE 5 


Status of occupalio7i of the person fixated 
(tjnuation 13) 


ai'ATUfl on OCCUPATION 

MAHK 

h'llMAblJ 

lx 

0 

1 

r: 

it 

u 

(£ 

i3 

9 

Per cent 

Teacher. 

5 

3.4 

44 

21.8 

Couiiijoloi'. , ... 



6 

2.5 

Pupil (Btiulunt). 

oo 

40-fi 

53 

20.2 

College Btudont. 

1 

.7 

29 

14.4 

Camper. 

3 

2.0 

1 

.6 

At leisure. 

1 

.7 

1 

.5 

Salesgirl.. 

2 

1.4 



Theatrical.. 

:i 

2.0 

S 

2.B 

Clerk. 

2 

1.4 



Coach. 

1 

.7 



SUf»ogr«jj|joj’. 

4 

2.7 

4 

2.0 

Working girl. 

2 

1.4 



Writer. 

1 

.7 



Guest. 

1 

.7 



Waitress. 

1 

.7 



Tramp. 

1 

.7 



Nurse. 

i 

.7 



Business. 



10 

7,0 

Army officer . 



1 

.5 

Lawyer. 



3 

1.6 

Model. 



2 

10 

Artist. 



1 

.5 

Monk. 



1 

.5 

No answer. 

00 

39.0 

30 

17.0 

Total. 

148 

ino 

202 

100 


next significant figure is the percenlago 
denoting self-consciousness. However, 
there is a marked difference between 
the two. It would seem that some of 
the responses arc contradictory. ’'Fliis 
is caused by the fact that the subject 
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the subject talkative, whereas in 
table 11 we find self-consciousness 
predominating next. 

It is interesting to note in table 13 
that while the girls and boys reporting 
agreed upon lildng affection, being 
affectionate toward others, making 
friends easily, having other interests, 
being sentimental, having the “crush” 
occupy their thoughts, having the 
affection reciprocated, the girls show a 
larger percentage who confided in a 
friend or member of the family than 
did the boys; and the boys show a 
larger percentage who wanted to 
fondle the one fixated and did so 
than did the girls. 

Table 13 B summarizes the re¬ 
sponses to the questions which are 
answered by “yes” or “no,” The 
significant figures inform us that while 
few men teachers or counselors recog- 


TABLE 7 

Approximate age of the person fixated 
(Question 12) 


Al'rnO'XIMA.TELY VllAT WAS nW (nBH) AQH? 

MALB 


Number 

For cont 

Number 

Per cont 

Under 14 

5 

3.4 

2 

1.0 

14-18 

47 

31.8 

32 

15.0 

18-21 

34 

23.0 

63 

2C.2 

21-25 

6 

4.1 

28 

13.0 

25-30 



29 

14.4 

30-40 

2 

1.4 

14 

0.9 

40-60 



8 

4.0 

No answer 

64 

36.5 

36 

17.0 

Total. 

148 

100 

202 

100 


had more than one fixation, each of 
which brought about different re¬ 
sponses. 


TABLE 6 

Status of subjects al the time of “crush” 
(Question 16) 



UAbB 1 

FBMALfa 

1 

1 

Per cent 

A 

i 

% 

Per cent 

Pupil (student). 

67 

46.3 

141 

69.8 

College Btudent. 

5 

3.4 

3 

1.6 

Copipor. 

13 

8.7 

14 

6.0 

Counselor. 

1 

,7 

2 

1.0 

Hotel guest. 

2 

1.4 

1 

.5 

Working girl. 



1 

.6 

Lady of leisure. 



2 

1.0 

Bellhop. 

1 

.7 



Vacationist. 

2 

1.4 



No answer. 

67 

38.6 

38 

18.8 

Total. 

148 

100 

202 

100 


The teachers’ and counselors' re¬ 
sponses (table 12) agree with those 
of pupils as regards "at ease,” but 
the next significant percentage denotes 
that the teacher or counselor found 


nized pupil or camper “crushes,” two- 
thirds of the women teachers have 
witnessed such “crushes,” It will be 
noticed also that few of the subjects 
flushed or paled; many of them con- 
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TABLE 7B 

Age oj person fixaled at lime of fixalion, Counselors and ieachers reporting 


(Question G) 


now oi^D WEna ^ 
TfOU TnBN? 

1 

[ liALB 


1 Toucher | 

1 Counsolor | 

1 Teacher | 

Counaoler 

Number | 

Pot cent 

' Number | 

Pur cent 



' Number 

Psr coni 

Under 17 , 





1 

1.2 

1 

1.4 

17-18 



1 

4.8 



i 

1.4 

18-20 1 







8 

10.8 

20-25 


16.2 

3 

14.3 

0 

11.1 

32 

43.2 

25-30 ' 


16.2 

1 

4.8 

29 

36.8 

6 

0.8 

30-35 

1 

3.0 

1 

4.8 

14 

17.3 



SS-dO 





2 

2.6 



No answer ! 

22 

00.7 

16 

71.4 

26 

32.1 

27 

30.6 

Total.' 

83 

100 

21 

100 

81 

100 ' 

74 

100 


TABLE 8 


Duraltan of “crush”—Pupils reporting 
(Question 10) 



UAtB 

PtlUXhO 

Number 

■3 

M 

I 

ta 

ci 

t 

A« 

1 wcek-1 month 

7 

47 

■ 

4.6 

1-6 months 

26 

16.9 

■s 

19.8 

0 months-! year 

16 

■bWi 

27 

13.4 

1-2 years 

10 

6.8 

37 

18.3 

2-3 years 

8 

B.4 

8 

4.0 

3-4 years 

2 

1.4 

3 

1.6 

4-5 years 





6-0 years 



3 

1.6 

0-7 years 



1 

.6 

7-8 years 





8-0 years 





9-10 years 

1 

.7 



Still continues 

23 

16.6 


12.0 

One night 



1 

.5 

No answer 

67 

38.5 

47 

23.3 

Total. 


100 


100 


fided in tlie one fixated and tried to be 
outstanding, It is intere,sting to note 
that while both men and women teach¬ 
ers report that a comparatively small 


TABLE 0 


Quality or qualities which slimulaled the 
“crush”—Pupils reporting 
(Question 18) 



UATiB 

VBIMAI.B 


Niunber 

% 

! 

Per cent 

Physical attraction. , . , 

28 

m 

83 

16.3 

Mental attraction. 

IB 

12.2 

72 

36.0 

Moral attraction. 

3 

2.1 

8 

4.0 

Physical and Mental 





attraction. 


17,0 

3 

15.8 

Physical nncl Moral 





attraction. 

4 

2.7 

2 

I.O 

Mental and Moral 





attraction. 

6 

3.4 

■ 

3.0 

Physical, Menial and 





Moral attraction. 

12 

8.1 

13 

0.4 

No answer. 

62 

35.1 

36 

IT.8 

Total. 

148 

100 

1 



per cent of their “crushes” tried to 
fondle them, the men and women 
counselois report a sliglitly larger per¬ 
centage of children who attomi)tcd this 
than of those who did not. 
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According to table 1.4, miscellaneous 
causes of "crushes" predominate. The 
miscellaneous group includes various 
combinations of the above qualities 
on that table, together with other 


cases where the teacher or counseloi; 
recorded that the pupil was at ease, 
the next response showed that a 
friendship had been encouraged; where 
the first response wns “tongue-tied," 


TABLE 10 

Respects m which the one fixated was emulated—Pupils rcporliny 
(Quostion 10) 


DU) VOU attempt to COJ'V 1118 (IIHU) — 

MAM-] 1 

KfiMALU 

Nuinbor 

IVr coni 

Nui/ibor 1 

Ter cent 

Mode of living. 

1 

.7 


2.6 

Clothing. .. ... 



1 6 

SpG^cch. 

2 

1.4 


4 0 

rdefis..... 

8 

5.4 


11.3 


8 

5.4 


6.5 

Vocfition... 

1 

.7 


3.5 

Mode of living and ideas. 



1.0 

Clotting mnl manncvisins. 




1.5 

Clothing and vocation. 



1 

.5 

Speech nnd ideas. 

1 

.7 

f) 

4.6 

Speech and mannerisma. 

1 

.7 


1.6 

Ideas and mnnnci'isma. 



3.6 

Ideas and vocation... 




2.0 

Mannerisms and vocation. 

1 

.7 


Motio of living, speech, ideas. 

1 

.6 

Mode of living, spcoch, ideas, niannorisms and 
vocation. 



1 

.5 

Clothing, speech, ideas. 



1 

.5 

Clothing, speech, mannenams .. 



1 

.5 

Clothing, speech, mannerisms, vocation . 



3 

1.5 

Speech, ideas, manneriama. 



2 

1.0 

Speech, ideas, inflnneriaroa, vocation . 

1 

.7 


All. ...'.'..'. 

2 

1 4 

1 

.5 

None.. 

46 

77 

30.4 

52.0 

48 

23.S 

No answer. 

67 

28.2 


Total. . 

148 

100 

202 

100 



causes such as "wanted sympathy," 
“for companionship" and even “just 
an adolescent infatuation.” 

In table 16 we see that the majority 
of teachers and counselors encouraged 
a friendship. In recoi’ding, questions 
H and 17 were marked at the same 
time and it was noticed that in most 


it followed that such teacher or 
counselor had ignored the pupil, 

COMPARISON OP RESULTS WITH THE 
PINDINGS OP OTHER INVESTIGATORS 

Although Binet considered homo¬ 
sexual attraction as perversions, he 
claimed that there was a latent pos- 
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TABLE 11 


Ileaclional Utulcncies in the presence of the person fixated—I’tipils reporting 

(Quoeliiod 24) 


Ills on HER I'KBanMOE did you FEBIi 

MALE 

FEJlMAfiE 

Number ( 

I*or Coni 

Nufllllfrl- 

P(!i- cunL 

Superior... 


4,7 

G 

3,0 

At ease.. 


33.8 


48,6 

Tnlltativc... 


4,1 

8 

4.0 

Self-conaciouB. 


5.4 

23 

11.4 

Emharrasacd. 


1.4 


3.0 

Inferior. 



2 

1.0 

Tongue-tied. 


.7 

4 

2,0 

Superior nnd at ease. 

1 

.7 



Superior nnd tnllcntive. 

1 

.7 



Superior and Beif-conscious. 

2 

1.4 



Superior and tongue-tied. 

' 1 

.7 



At ease nnd talkative. 


3.4 

7 

1 3.5 

At cube and sclf-oonBciovib. 


1.4 



At ease and interior... 


1 

1 

,6 

At case and tongue-tied. 


.7 



Talkative and SGlf-conBciouB. 


1 

1 

,6 

Talkative and ombarraBBed. 


1 



Self-eonecious and cnibarrasscd. 


' 1.4 

4 1 


Solf-consoious and inferior. 



1 

.5 

Sclf-conacioua and tongue-tied.I 





Embarrassed and self-conscious. . 





Embairassed nnd tongue-tied. 

1 

1 


.5 

Superior, at oaso, sclf-conBcioua. 

1 

.7 



Superior, talkative, solt-cotisciouB. 

1 

.7 



At ease, talkative, self-conscious. 

1 

,7 



At case, Bclf-conscioua, inferior. 



1 

.5 

Talkative, self-conscious, inferior. 

Talkative, Belf-coiiBciouB, embarrasaed.. 

1 

.7 

1 

.6 



1 

.5 

Solf-conacious, embarrassed, tongUC-tied. 



3 

L5 

Superior, at cubc, talkative, Bclf-conacioiiB. 

1 

.7 



Solf-conBcioua, ombarrasacd, inferior, tongue-tied. 



4 

2.0 

Embarrassed, inferior, tongue-tied.. 

1 

.7 



None. 

1 

,7 



No niisivor. 

51 

34 5 

27 

13.4 

Total.. 

1*18 

100 

202 

100 


sibility in normal persons. From the 
number of girls’ cruslics of high school 
pupils on girls, we find tlmt Man- 
togazza's latent possibility has become 
a reality. However, our results are 


.not a.s convincing in their numbers 
as was expected by the writers, 

As can be seen in table 7 A, tlic 
results of thi.s study disagree with 
the statement of Ernest Jones that the 
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homosexual stage is more often positive 
than negative at this age. We agreed 
with Jones when the questionnaire 
was made out, anticipating a large 
percentage of teacher, governess, or 
counselor crushes. However, the re- 
sultshave not justified this assumption. 

Although Hollingworth does not 


to overcome the lack of it in soliool, 
On tlie other hand, the results of this 
study are in accordance with her 
statement that “A study of the subject 
would almost surely show comparative 
infrequency of the crush in coeduca¬ 
tional institutions," as is designated 
in table 7 A. 


TABLE 12 


Iteaclioml tendencies of the pupils or campers in the presence of tlw person fixated—Teachers 

and counselors reporling 
(Question 11) 


IK Yovn pnEaBNCfi did thet pcbl 

UALB 

FBMALB 

TcncliorB | 

Couruolora 

Tonchore ' | 

Counsoiors 

Niun' 

bor 

For 

cont 

Num¬ 

ber 

For 

coot 

Num¬ 

ber 

Pop 

cont 

Num¬ 

ber 

Pot 

coni 

Superior. 





1 

1.2 



At ease. 

8 

24.2 

5 

23.8 

30 

37.0 


25.7 

Talkative. 

3 

9.1 



7 

8.0 

8 

10.8 

Self-oonBoious. 


i 



4 

4.0 

4 

6.4 

Embarrassed. 

1 




4 

4.0 

3 

4.1 

Inferior. 





3 

3.7 

1 

1.4 

Tongue-tied . . 

1 


1 

4.8 

3 

3.7 

3 

4.1 

At ease and talkative. 





1 

1.2 

2 

2.7 

At ease and inferior. 







4 

6.4 

Talkative and Belf-eonscious. 





I 

1.2 

1 

1.4 

Talkative and inferior. 





1 

1.2 



Solf-consciouB and inferior. 





1 

1.2 

1 

1.4 

Self-conscious and tongue-tied. 





2 

2.6 



At eaao, talkative, aelf-conscious.... 







1 

1.4 

Talkative, Belf-eonscious, embar- 









rnseed..... 







1 

1.4 

No answer. 

20 


16 

71.4 

23 

28.4 


36.1 

Total.. 

33 


21 


81 


74 



mention the prevalency of “crushes,” 
one would assume that they were 
rather frequent, as they probably were 
at the time at which she wrote. How¬ 
ever, home conditions have changed 
BO that today pupils of segregated 
schools have sufficient heterosexual 
companionship outside of the schools 


It is likely that some of the results 
of this study differ from those of 
previous studies because this study 
deals almost entirely with urban popu¬ 
lation. City people have more nu¬ 
merous contacts than rural people, 
giving them a greater choice of com¬ 
panions, It may be for this reason 




























TABLE 13 

Summary of pupil’s quesiiojis to be answered by "Yes' 
(Question 1-3, 6-8, 20-23, 25-37) 
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TABLE 13B 

Summary of teacher-counselor questions to he anmmd “Ves” or “No" 
(Questions 4, 8, 10, 12, 13, 14, 15, 16)_ 
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that we 6nd less homosexual fixations 
than had been anticipated. Nuiner- 


TABLE 14 

Causes of "‘crushes” — Fupi(s reporting 
(Question 38) 


WUAT DO YOO THINK CAUSED 
T;OU TO FEEL TUB WAY YOU 

DID adout jnu on iibr 

MALE 

FBUALB 

1 

1 

55 

-»a 

a 

3 

t! 

fu 

Number 

■*» 

a 

S 

fh 

Personality. 

8 

5.4 

17 

8.4 

Pliysionl appeal. 

7 

4.7 

8 

4.0 

Mental attraction. 

10 

6.8 

22 

10.9 

Physical appeal and 





loolcfl. 



10 

5.0 

Miscellaneous. 

20 

10.0 

03 

31.2 

Don’t know. 

17 

11.4 

12 

0.0 

No answer. 

77 

58.0 

70 

34.7 

Total. 

148 

100 

202 

100 


mately their own age but of the 
opposite sex. 

2. Crushes, in general, last from a 
montli to tliree years. 

3. They are motivated by various 
reasons, mental and physical pre¬ 
dominating, such as a desire for the 
companionship of someone of tlie same 
mental status, the appreciation of one 
gifted with unusual talent, tlie recog¬ 
nition of facial beauty or bodily grace, 
or tlie desire for sympathetic under¬ 
standing which would incorporate both 
the mental and physical phases, 

4. They do not influence the normal 
mode of behavior of tlie subject. 

5. They arc more prevalent among 
girls than boys. 

6. Whore they are homosexual iji 


TABLE IB 


Manner of treatment of those who had "crushes”—Teachers and counselors reporting 

(Quofltion 17) 


IIOSV m» YOU TllBAT THEM? 

MALE 

FEMAI.B 


Counselors | 

Toachorfl | 

CounsoIorH 

bor 

Per 

coni 

' Nurn- 

1 her 

Pur 

cent 

Num- 

bor 

Per 

coni 

Num- 1 
bor 

P<?r 

cont 

Ignored ihom. 


15.1 

1 

4.8 


17.3 

0 

8.1 

Encouraged (ricndahip.1 


21.2 

0 

28.0 


44.4 

39 

52.7 

Acted casually. 




1 


4.9 

1 

1.4 

No answer. 


03.0 

14 

00.7 


33.3 

28 

37,8 

Total. 

33 

100 1 

21 1 

100 

81 

100 

74 

100 


ous and varying interests in city life 
may explain why, although the per¬ 
centage of those having crushes is 
liigh, it is not quite so universal as 
had been expected, 

summahy 

In the material presented above, 
the following outstanding points were 
noticeable; 

1. Most adolescents have one or 
more crushes upon people of approxi- 


their expression, it is among girls al¬ 
most entirely. 

Conclusion 

Although at the beginning of this 
study it was anticipated that teachers 
and counselors would bo the objects of 
crushes, tliis assumption iias proven 
to be incorrect. Evidently tiio old- 
fashioned "criisli” of a pupil for lii.s 
teacher or a camper for hi.s counselor 
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(’which was often homosexual) has given 
Way to a more modern ''crush” which 
does not have aa its goal the detailed 
and studied reproduction of voice, 
mannerisms, dress, ideals, et cetera, 
that was prevalent formerly. 

Since the time in which previous 
educators ’v^u’ote on this aubjeot, con' 
ditions in the schools and homes have 
changed, coeducational schools have 
become popular and tlrere has been 
less restriction in the home and since 
adolescents are restricted no longer in 
their companionships, it is natural 
that their fixations tend more towards 
heterosexuality than homosexuality as 
was the case due to very strict super' 


vision of companions at the time in 
which most of these educators 'wrote. 

However, we do find that camp life, 
where children and counselors are 
segregated for a stretch of two months, 
is conducive to "crushes” since the 
child has no outside or heterosexual 
contacts during the camp season. 

We conclude, therefore, that if a 
child is the product either of a modern 
home or of a coeducational school of 
today, his adolescent fixations, if any, 
are likely to be directed heterosexually 
to a person of approximately his own 
age and are unlikely to effect his 
general mode of living or behavior to 
any appreciable extent. 


REFERENCES 


(1) Ahutt, A.H.: Adolescent psychology. 

N. Y. American Book Co., 1033, 

pp. 260. 

(2) Be lit, 8.: A preliminary study of the 

emotion of love between the flexes, 
American Journal of Psyehology, 
1002,13, pp. 326-354. 

(3) Ckadwiok, M.: Adolescent girlhood. 

N. Y, The John Day Company, 
1033, Cliapter H. 

(4) GBBBiit, A. L.: Jealousy, American 

Journal of Pflychology, 1906, 17, 
pp. 466, 

(6) HoLLiNQWOnTH, L, 8.: The psychology 
of the adolescent, New York, b. 
Appleton and Company, 1928, pp. 
117-138. 

(6) Jones, E, : Some problems of ndoles- 
cence, British Journal of Psychol¬ 
ogy, 1922-1923, 13, pp. 31-47; 149- 
166. 


(7) Maccuhdy, J. T,: The biological sig- 

niSeaneo al blushing and shame, 
British Journal of Psychology, 1930- 
1931, 21, pp, 174-182. 

(8) Mantegakza, P. ; Ekstasen des Men- 

achen, 188, 46l. (Quoted in the 
American Journal of Psychology, 
1800-1891, 3, pp. 261, 262.) 

(9) Mott, A.; The sexual life of the child, 

New York, Macmillan Company, 
1024, pp. 60, 

(10) Rbid, L. a,: A study in ae-sthetica. 

New York, Macmillan Company, 
1931, pp. 414. 

(11) Stuart, M.; A note on some dreams of 

a normal person, British Journal of 
Psychology, 1922-1923, 13, pp. 149- 
160, 

(12) Youno, K.; Mental hygiene and per¬ 

sonality guidance in colleges, Mental 
Hygiene, 1926, 9, pp. 489-501. 



The Attendance of Nursery School 

Children 

Harold H. Andbrbon 


R egularity of attendance ie 

a problem of first importance 
^ in the administration of any 
presclrool, but especially is this true in 
those presohools that are maintained 
primarily for research purposes. When 
children are absent, overhead expenses 
go on just the same and research 
workers are often interrupted or 
obliged to extend their studies over 
longer periods of time, It is also quite 
probable that absences disturb the 
progressive development of child attL 
tudes toward fundamental routine 
habits and delay the child's progress in 
social interplay. As a by-product of 
another study, a comparative analy¬ 
sis was made of the reasons for 
absences in the several groups of 
children enrolled in the preschool 
laboratories of the Iowa Child Welfare 
Ilcsoaroh Station during the year 
1930-1931 and in one group of three- 
year-old children enrolled during 1931- 
1932. Comparison is made between 
groups and between these records and 
four other published reports on nursery 
school attendance. 

The preschool laboratories of the 
Iowa Child Welfare Research Station 
in 1930-1931 consisted of 4 ago groups 
of children of two, three, four, and 
five years respectively. There were 2 
groups of five-year-old children, one 
attending in the morning and one in 


the afternoon. These groups were 
designated respectively as First Group, 
Second Group or Home Laboratory, 
Third Group, and Fourth Group or 
Junior Primary. The total enrollment 
for the four groups for the year was 
103. Second Group, which was in¬ 
cluded in the records for a two year 
period, attended from 9 A,M. to 3:30 
P.M., having lunch and an afternoon 
nap at school. The other groups at¬ 
tended half days only. 

A number of selective factors deter¬ 
mine the enrollment. The children 
must be in good health and of average 
or superior intelligence; the parents 
must be able to pay the enrollment 
and food fees and be willing to co¬ 
operate with the school. About half 
the children come from families of grad¬ 
uate students or university staff mem¬ 
bers. Children are usually bj'ought 
by the parents in cars, though a nu tu¬ 
ber come in taxis and some walk. 
Each morning on arrival they are 
given an inspection by a graduate 
nurse. If a child comes with signs 
of nasal discharge or of inflammation 
or infection of any kind, he is sent 
home. The nurse keeps in contact, 
usually by telephone, with the parents 
of absentees. Separate attendance 
records are kept by the nurse and by 
tire liead teacliers of each group. 
Original records kept by the teachers 
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are sent every three weeks to the 
office of the Director of the Station, 
carbon copies remaining in the files of 
each group. 

A child is counted absent if he fails 
to come to school, if he is not accepted 
by the nurse at morning inspection, or 


Table 1 shows the ages of the chil¬ 
dren, total number of days of school, 
number of children, mean dally enroll¬ 
ment, mean daily attendance, total 
child days enrollment for the year, 
total child days attendance, total 
number of absences, and the mean per 


TABLE 1 

Analysis of preschool altendance 



if after he has been accepted by the 
nurse he is sent home for any reason 
within the first hour. Reasons for 
absences are reported by the pre¬ 
school nurse, the family physician, or 
the parent. Groupings of causes of 
absences have been made after the 
suggestions of the preschool nurse. 


cent of attendance. Table 2 shows 
the causes of absences for the pre¬ 
school children by groups for the 
year 1930-1931 and for the Second 
Group for 1931-1932. The total for 
all groups is also given. Comparable 
data for three other nursery schools 
which were obtained from their respec- 
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tive atteudanoe reports aio arranged 
in table 1. The mean enrollment and 
mean per cent of attendance are also 
given for the last five days of one week 
in February, 1930 for 63 nursery 
schools as reported to the White 


arranged with medical reasons pre¬ 
ceding nonraedical in the tabulation. 

Figure 1 divides the per cent of 
enrollment for the respective groups 
represented in tables 1 and 2 into seg¬ 
ments showing the mean per cent of at- 


TABLB 2 

Analysis of causes of ahsenees in the Iowa Child Welfare Research Slalion 



YEAR 


1830-1031 

11931-1033 

CAUBEB OS' AS&fiNCF/S 

Group 



B 

II 

IK 

IV 

IV 

. All 

JI 

A.M. 

P.M. 

Common cold. 

320 

428 

204 

308 

177 

1536 

434 

Per cent of all abBOticos. 

79.D 

DO.8 

48.3 

53.6 

41.0 

66,7 

71.1 

Per cent of total days enrollment.. 

13.7 

15.0 

7.7 

0.1 

7.3 

10.3 

13.0 

Temperature. 

8 

8 


1 

2 

10 

1 

Tonsilitia. 


6 

5 

a 


18 


Croup. 

G 

0 


2 

6 

20 

12 

Laryngitis... 

S 

G 


20 


31 

0 

Bronehitia.... 

2 

39 



6 

40 

1 

Intestinal disturbances. 

7 

36 

24 



06 

5 

Stomach upset. 

4 

31 

6 

13 

7 


20 

Eye infections (sty). 


2 

17 

14 

6 

1 

38 

24 

Ear infections and mastoiditis. 

45 

G6 

60 

22 

31 

213 

5 

Skin eruptions. 

2 

0 

1 , 

1 

1 

14 


Tonaillectomy. 



6 

1 


6 

7 

Asthma. 


1 


3 1 


3 

6 

Scarlet fever. 

5 


1 

1 


6 


Menaloa. 





IQ 

10 


Chicken pox. 



26 

14 1 


30 


Whooping cough.. 


10 

10 

10 ' 

45 

76 


Exposure to contagious disease... 



27 

04 

18 

109 


Miscelloneous inedicol treatment.., 



11 

1 


12 


Accidents... 



3 

18 


21 

1 

Parents’ convonionco. 

10 

63 

08 

62 

87 

310 

62 

Fatigue, indisposition. 

1 

0 

2 

14 

3 

29 

2 

No reason obtained. 

1 


26 

16 

20 

70 



House Conference on Child Health 
and Protection (3). 

Tables 2 and 3 show what absences 
are due to common colds in percent- 
ages of all absences and of total enroll¬ 
ment. The causes of absences arc 


tendance for the periods of enrollment 
reported, and the per cent of the total 
number of child days emollment in 
which absences arc due to colds. 

A.n important finding in table 1 and 
in figure 1 is the difference between 
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Second Group and the rest of the 
achool. Excepting this group, the 
mean per cent of attendance for 
1930-1031 hovers very close to the 
mean for all groups. The per cent of 
absences due to colds is about evenly 
matched for the two- and three-year- 
old children, but is greater for them 
than for the older children. Second 


question still remains unanswered to 
what extent the generally rigid nursery 
school requirements are really pre¬ 
ventive. 

The attendance report (2) from the 
Nursery School Division of the St. 
George’s School for Child Study at 
Toronto covers in some parts two 
terms and in others three terms of the 


TABLE 3 

Analjfsis oj causes of absences in other rmrsery schools 


CAUflEH or AnSENCEfl 

BT. OEORQB 
SCHOOL 

WABniNOTOK 
CHILD REBEAIlcn 
CENTBR 

•CJflVHIlSlTY or 
MINNESOTA 
INBTlTOTB 

FOR CHILL 

nE8E,iRcn'’ 


Your 


' I02Q-I927 

1928-1030 

1026-1026' 


302 


615 


61 7 

67.0 

Per cent of total days enrollment..... 

18,6 

16.2 


TfimpRrfttiiirn. 

4 




0 




8 

Ear infections. 



118 

Mastoiditis... 



13 

Tonaillectomy. 



17 




100 

Chiokea pox. 



89 




29 

Purenta’ convenience. 



13 

Fatigue, indisposition. 



2 

Miacellttneous.. *.. 



60 





* November 12, 1925 to May 14, 1926. 
♦♦ Eor groups I and II. 


Group, however, has a considerably 
greater per cent of absences due to 
causes not so prevalent in First Group. 

It must be remembered that the 
high percentages of absences due to 
colds would probably be reduced at 
the public school age. Many children 
excluded for running noses had no 
other symptoms of illness and were 
quite able to get about and play. The 


school year 1926-1927. Some recal¬ 
culations from the data presented were 
made in order to make comparisons 
with the Iowa attendance reported 
here. The per cent of absences due to 
colds given in this study for the 
Toronto school is not the same as that 
given in the Toronto report. For 
example, the Toronto report says, 
“All of these 15 children suffered from 
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‘colds,' the amount of time lost rang¬ 
ing from four to forty-two days, or an 
average of over 20 sciiool days out of a 
possible 108. Briefly, three-fourths of 


sufficiently serious to seek the aid of a 
physician” (2, p. 166). 

The po.ssible attendance for the two 
terms reported was 108 days, but the 



Fla. 1. Pbh Cent of Enuoi.i.mhint, Attendance, and Adsbncbs Ddb to Colds for 
Five Grodps of Childhen Attending the PubbciioolLadohatorv oftiie IowaCuild 
Welfare RBaBAUcii Station deiunq 1030-1931 and One Group Attending DOniNa 
1031-1032 WITH COMI’ARIBONS WITH THE NcnsERY SCHOOLS AT TUB St. GBORaB's 
School for Child Study at Toronto, tub Wabhinqton Child Research Center, 
AND THE University op Minnesota Institute for Child Resbahoii 


all the time lost and practically one- 
fifth of all the available school time is 
monopolized by this condition, al¬ 
though in only about half the cases 
was the condition considered to bo 


actual days attended varied con¬ 
siderably per child. If, instead of 
averaging means, the per cent of 
absences due to colds is computed 
from the original data, the ‘‘three- 
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fourths of all the available school 
time” lost to colds becomes only B1.71 
per cent or slightly over half. The 
Toronto report considerably magnifies 
the r61e of colds as causes of absences 
in their nursery school group. How¬ 
ever, even with this correction, colds 
at Toronto occupy a greater segment 
of the enrollment column in figure 1 
than for any other group reported. 
This is also true of absences due to 
causes other than oolda; the per cent of 
attendance at Toronto is the lowest 
among the various groups. The figure 
of 18.5 per cent of total days enrolled 
showing absence for oolda is also 
greater than for any other group. 

The Washington Child Research 
Center (4) reports attendance for tarn 
years, 1928'1930, with a total enroll¬ 
ment of eeventy-one, The per cent of 
attendance of 71.6 for the two years is 
below all the Iowa groups, although 
5.6 per cent above that giVen for 
Toronto. 

John E. Anderson has given a very 
detailed report (1) of attendance at 
the Nursery School of the Institute 
for Child Research at the University 
of Minnesota for 1925-1926. Some 
of the causes of absences are repro¬ 
duced in table 3 in spite of the fact 
that there are probably some arbitrary 
differences in classifying causes of 
absences. It is apparent that ear 
infections and contagious diseases, 
some of which were reported as epi¬ 
demic in Minneapolis for that winter, 
accounted for much in keeping the 
mean attendance down to 67.6 per 
cent. An interesting detail is the 
low ratio of abaencea duo to parents’ 
convenience as compared with the 
Iowa children. 


Sixty-three nursery schools reported 
to a committee on Nursery Education 
of the White House Conference on 
Child Health and Protection. Blanks 
were distributed and filled out as of 
March 1, 1930,' The questionnaires 
obtained “attendance in the week 
preceding that in which the Pinal 
Blank was filled out and the enrollment 
that week” (3, p. 69). The per cent 
of attendance given by these 63 
nursery schools was 86.1 per cent. 
This is higher than the attendance 
records of any of the groups con¬ 
sidered here. 

The question is raised as to why the 
White House report gives a mean per 
cent of nursery school attendance so 
much higher than the other means 
reported in table 1 and illustrated in 
figure 1. Can it be that these nursery 
schools maintained for research are 
consistent though inadequate samples? 
Do parents withdraw children sooner 
in the case of illness in the average 
nursery school and thereby relieve the 
records of so many absentees? Do 
these four research nursery schools 
possibly have more rigid daily health 
inspections and reject more children 
for minor illnesses than is done in the 
average nursery school? Or is there 
some explanation in the fact that tliese 
4 nursery schools are reporting for 
entire terms or years, while the 63 are 

' Tho White House CoDfotence Report on 
Nursery Education (3, p. 15) gives March 1, 
1320, but the writer botievoa almost cCf" 
tainly that this is an error nncl that these 
questionnaires were distributed in 1930, 
The Fcireword states (3, p. XV) that the 
first meeting was hold December 13 to 14, 
1929 at which "a report of projects within 
its field which might be undertaken by the 
Committee was submitted,’’ 
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Teporting for only one week in March, 
1930? The means for February and 
March at the Washington Child Re¬ 
search Center (4) are below the per 
cent of attendance for the year, 
whether each year reported is taken 
separately or both together. 

The material does not warrant 
making too strict comparisons between 
the attendance records of the various 
groups here considered. The numbers 
are amall, the groups vary in age and 


attendance throughout the school year 
for respective groups of Iowa children. 
In figure 2 the curves are superimposed 
for comparison. With the curves 
blocked off in monthly segments, 
April and May show much greater 
consistency in the curves than the 
other months, Nearly every peak for 
one group is offset by some valley in 
another. The latter part of January 
shows moat of the curves propovtion- 



Fio. 2. \Vbbki,y PERCENTxam of Attendance for Each of Poun Aon Groopb 
OP PllBBCHOOI. OlHLPUHN-, 1030-1931 


number, and the reports are given for 
different years. 

Because the question has been raised 
as to seasonal attendance, figure 2 is 
given showing the weekly per cent of 


ately low, The early part of February, 
with the exception of First Group, 
shows the curves tending upward. 
However, the general effect of the 
curves in figure 2 is one of contrast. 
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Brief Reports 

Standards of Development in Terms of Increments 


I N SPITE of the energy which haa 
been devoted to the construction of 
standards of development it is not 
difficult to point out inadequacies at 
many points. The available standards 
would be vastly improved if clearly 
defined homogeneous populations were 
employed, if not merely the abnormal 
fraction of one per cent but also the 
ten per cent who have received the 
least adequate caro or who have his¬ 
tories of conditions known to retard 
growth were eliminated, if separate 
standards were set up for sub-groups 
of such selected populations as tall 
versus short or early versus late 
maturing children, if more care were 
given to the statistical statement of 
the norm in terms of averages, stand¬ 
ard deviations, quartilea, and where 
necessary the 90th. and 10th. per¬ 
centiles, and if more serious study 
were given to the significance of 
deviations from the average, Finally, 
standards would be much improved if 
they were stated in terms of annual or 
semi-annual gains and increments, in 
terms of progress rather than status. 
The judgment is ventured that future 
work on standards of development will 
and must move in the direction (a) of 
stating standards in terms of incre¬ 
ments and (b) of sparing no labor to 
determine the significance of deviations 
from the average of such stanclmrls. 
This paper employs measures of 


height and weight for the purpose of 
illustrating a procedure and point of 
view which should be applied to all 
the many aspects of development and 
growth. The basic data were taken 
from Bird T. Baldwin's “Pliysica! 
Growth and School Progress," U. S, 
Bureau of Education, Bulletin 1914, 
No. 10, in which he gives the heigiits 
and weights obtained frojn examina¬ 
tions repeated annualiy over a period 
of six years on a favored group of 50 
boys and 50 girls originally age 7 and 
of 50 boys and 50 girls originally age 
12. Table 1 presents the average 
number of pounds which will be gained 
in a year by sex, by ago groups, and 
by ivoight groups together with tlm 
standard deviations of these gains. 
Thus, boys age 15 and 16 and weigliing 
one hundred thirty or more pounds 
will gain in a year on the average 9.5 
pounds with approximately 68 per cent 
of the gains falling between four and 
fifteen pounds. The lieavicr boys 
gain fewer pounds than do the lighter 
boys of these ages. Similarly, girls 
age 15 and 16 and weigliing one 
hundred thirty or more pounds gain 
on the average 2.8 pounds wliilc tho.sG 
weighing eighty to eighty-nine pounds 
gain on the average 6.2 pounds. The 
large standard deviations in compari¬ 
son with the average for gijis age 15 
and 16 indicate that it is not unusual 
for them to lose weight during a period 
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TABLE 1 

Pounds which will be gained in a gear by sea;, 
(iffe, a«(i weight growpa 


1 

wBiaiir 
and aqb 

1 

1IOY0 

OlflU? 

Moan 1 Sir, Dov. 

Moan 1 St. Dov. 

Ago 16 and 10 


130- 

9.5 

6.5 

2.8 

4.8 

120-120 

11.1 

6.6 

3.8 

4.9 

110-110 

11,9 

0.3 

6.0 

6.4 

100-109 

13.3 

6.3 

6.1 

5.6 

90- 99 

14.3 

0.5 

6.7 

0.4 

80- 89 

16.7 

5.5 

6.2 

0.2 


Age 13 and 14 


120- 



0.1 

6.8 


12.5 

6.7 

7.6 

6.2 

100-109 

13.3 

0.1 


0.1 

90- 99 

13.3 

6.0 

i 9 i 

6.9 

80- 89 

12.1 

6.3 


6.7 

70- 70 

10.0 

6.1 

11.2 1 

4.0 

60- 00 

9.7 

6.1 

11.4 

4.3 


Ago 11 and 12 


100- 

12.6 

6.6 

11.6 


00-90 

10.8 

6.1 

11,4 


80-89 

8.9 

4.6 

11.2 

4.8 

70-79 

7.9 

4,0 

■Em 


60-69 

0.9 

3.0 

ilH 

3.7 

50-60 

6.7 

2.3 

8.3 

3.9 


Age 9 and 10 


■■ 


3.7 





3.1 

9.0 

■SB 



2.8 

7,3 


50-59 


1 1.9 

6.2 

1 3,8 

40-40 


1 1.0 

1 4.3 

1 3.2 

Ago 7 and 8 

00- 

6.7 

3.2 

7.2 

3.8 

60-69 

6.7 

2.8 

6.4 

3.0 

40-40 

4.9 

1.9 

4 5 

1.8 

of a year. 

In the age range 13 and 14 


the heavier boys gain more than the 
lighter ones, while the heavier girls 


gain less tlian the lighter ones. Intk 
age range 7 and 8, 9 and 10, and 11 and 
12 the heavier children oonaistently 
gain more than the lighter children and 
the variabilities of their gains are 
consistently greater. Tabic 2 pre¬ 
sents similar data for height. In the 

TABLE 2 


Inches which will be gained in a year by sex, 
age, and height growps 


TIBiaHT 1 
ANJ> AOfi 

nova 

1 oinia 

Monn 

j Bt. Dov. 

1 Monn jBi. Dov. 

Age 15 and 16 


00- 

1.0 

.0 

.3 

.5 

04-65 

1.9 

.9 

.6 

.6 

02-63 

2.6 

1.0 

■i 

.5 

00-81 

3.0 

1,0 


.6 

68-59 

3.3 

.0 

1 -8 

.7 


Ago 13 and 14 


64- 

2.6 

1.0 

.9 


2,7 

1.0 

1.3 


2.6 

.9 

1.7 


2.6 

.9 

1,8 


2.4 

,8 

2.1 



Age l: 

1 and U 

1 


All cases 

2.0 

B 

2.4 

.7 

Age 9 and 10 


1.0 

1 

.4 

1 

2.1 1 

,5 

Age 7 and 8 


2.0 

.6 

1 

.5 


age range seven to twelve, the averages 
and standard deviations for different 
statures have been omitted since the 
data indicate that the correlations 
between height and gains in height are 
negligible. 

On the basis of these data it is hardly 
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necessary to point out that, if stand¬ 
ards of height and weight in terms 
of iuorements are to be constructed, 
i'uoii standards should take account of 
initial height and weight and of 
different variabilities for each sex, age, 
and weight and height class. Since 
some of the distributions of incre¬ 
ments are skewed, the basic data 
should include medians and qnartiles 
and possibly the 90th. and 10th. 
percentiles in addition to means 
and standard deviations. Since many 
school ayatema have been obtaining 
height and weight data at regular 
intervals it should not be diffioult to 
construct such standards on the basis 
of many thousands of cases and to 
distinguish in addition socio-economio, 
rural-urban, and racial standards. 

If such standards are to be con¬ 
structed, however, it is most important 
to know befoi-ehand the significance of 
deviations from such standards. Sup¬ 
pose that Johnny ago 10 weighs 46 
pounds and at age 11 weighs 60 
pounds; while 60 pounds at age 11 is 
far below normal and while a 5 pound 
gain is less than average for boys ago 
10, the S pound gain is nevertheless 
better than the average for boys of his 
weight at age 10. That is, the hypotli- 
csis is offered that increments pro¬ 
vide a better index of satisfactory 
development than the conventional 
height-weight-age-sex tables such as 
the Baldwin-Wood-Wood bury tables.* 

' Eng ily die beet Btntemcn t ol tlic presen t 
status of the height-weight tables appears 


Moreover, standards in terms of in¬ 
crements should be more practicable 
of application than procedure de¬ 
veloped by liVanzen (1). A test of 
the hypothesis requires the study of 
inorementa in relation to socio-eco¬ 
nomic status, morbidity, adequacy of 
diet, defects, dental caries, nutritional 
status as judged by a physician, and 
nutritional status as estimated by 
Franzen’s procedure. Minor problems 
concern the most suitable period of 
time whether three months, six months 
or a year and the most sensitive and 
significant dimension whether height 
or weight, or chest depth or circum¬ 
ference of upper atm. 

Theoretically, standards in terms of 
increments have many advantages 
over the familiar standards in terms 
of averages by nge ond sex. They 
emphasize progress rather tlian status. 
They measure primarily environmental 
factors operating over a short period of 
time whereas the conventional stand¬ 
ards measure a complex of hereditary, 
constitutional, and environmental fac¬ 
tors acting and internoting over a 
period of years. The variability of 
annual increments is necessarily muoli 
less than the variability of the gross 
mensurcs; hcnco, standards in terms of 
increments should be more precise and 
specific. 

Frank K. SiiuTTLEwoKTrr. 


in editorinl in Jour. Am. Med, Assoc., 1D33, 
101, 309-370 and reprinted in full in Am. J. 
Pbys, Anthro., 1033, 18, 165-167. Fourteen 
references to the literature are given. 
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The Ag“e at Walking of Children Who Run on All 

Fours 


H RDLICkA in his book “Children 
Who Run on All Fours” is of 
the opinion that the habit of running 
on nil fours has the effect of producing 
a delay in the onset of walking (p. 48). 
The only evidence which he offein in 
support of this view is a few expressions 
of opinion from his informants. It is 
obvious that if children who use the 
quadrimembral mode of progression 
are late walkers, the retardation in 
walking may be associated with rather 
than caused by the peculiar pre- 
walking locomotion. But however 
that may be, it does seem possible 
that HfdliJka’s subjects may be un¬ 
usual with respect to the age at which 
they begin to Walk, It is surprising 
therefore to find that this auBior 
presents no average, median or dis¬ 
tribution for the age at walking of his 
subjects. Inasmuch as Hfdlifika’s 
data, which consist of communications 
from volunteer correspondents, have 
been published in full in his book the 
facts are available to anyone who will 
examine each of the letters, 

I have been sufficiently interested 
to do this little task, which is chiefly 
elerical in nature. In compiling these 
data I attempted to find the age at 
first walking alone; that is, walking 
without aid from furniture or persons. 
Wherever possible the age at which the 
child took his first step was secured, 
although where this performance was 
not specified the age at “beginning to 
walk” was taken. 

Not all of the letters contain the 
desii'ed information. Data were ob¬ 


tained for 217 children. The distri¬ 
bution of the ages is presented in 
table 1. This table shows the range 
of the ago at walking to be from eight 
to twenty-four months. The average 
age proves to be 12.97 months. 

If we compare this average with 
averages secured by roughly com¬ 
parable methods of research by other 
investigators we find no support for 
the claim that the children who run on 
all fours are retarded in waUdng. 
Terman (6) found that the average 
age at which the first step was taken 
was 12.94 months for 685 of his gifted 
children. The average age at which 
“several steps” were taken for the 
same children was 14.12 months. 
M. E. Smith et al, (3) found the mean 
age at the first step for 109 Iowan 
children to be 13.47 months and for 
725 children of various races in Hawaii 
13.25. Only the average of S. Smith 
(4) for 831 Seattle children for “walk¬ 
ing alone” (12.77 months) is slightly 
lower than the average of HldlilSka’s 
group. 

In view of the fact that differences 
in technique are present in the com- 
parisou of any two of these groups, it 
seems unwise to emphasize the differ¬ 
ences between the means. Rather it 
seems amazing that the procedures 
which have been used should have 
secured results which are so nearly 
identical. The differences are very 
small in comparison with the differ¬ 
ence found by Abt et al. (1) between 
dull and normal children. We must 
conclude that the children reported 
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by HMWka are not markedly different 
from unseleoted children with respect 
to the age at which they begin to walk. 


TABLE 1 

DislriljuCton of agei al ■walking 


AGig 

KCrUHDn OF CASES 

inontha 

8- 8.9 

1 

9- 9.9 

9 

10-10.9 

20 

11-11.9 

29 

12-12.9 

60 

13-13.9 

32 

14-14.9 

30 

16-16.9 

14 

16-16.9 

8 

17-17.9 

1 

18-18.9 

8 

19-19.9 

2 

32-22.9 

2 

23-23.9 

1 


It seems to us that in raising the 
question of the age at walking of 


gi'oups of children with different kinds 
of pre-walking locomotor habits, 
Hfdlidlca has called the attention of 
psychologists to an interesting prob¬ 
lem. In studies of walking to date we 
find that the onset of this behavior 
has been related to height, weight, 
intelligence, race, climate^ sex, health, 
and nutrition but that the present 
topic has been completely ignored. 
With respect to the r61e that learning 
pl^ys in the development of walking, 
the relation of walking to various 
kinds of practice would be partic¬ 
ularly interesting to discovor. It is 
curious that no one has attempted to 
find the influence upon walking of tire 
"baby walker,” for instance. While 
the habit of running upon all fours 
cannot be imposed at the will of tlic 
experimenter, there ni’e doubtless 
many other pre-walking locomotor 
habits which the investigator can 
easily control. 

Wayne Dennis. 
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Performance of Children in Stutsman Tests 


D ata, obtained from the ad¬ 
ministration of the Stanford 
Revision of The Binet-Simon Seale 
and The Minnesota Preschool Scale 
to young children at The Child Insti¬ 


tute of The Johns Hopkins University 
over a period of several years, have 
recently appeared in this journal (1). 
It ia tlie purpose of the present paper 
to present supplementary information 
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obtained during the same period from 
the same group of subjects regarding 
thoir performance on certain of the 
tests in The Merrill Pnhner Scale. 

In its revised form The Merrill 
Palmer Scale, (2) contains 93 items 
applicable to children from 18 months 
to 6 years. Tests range from the 
manipulative activities such ns tower 
building, to simple language tests, 
such as repeating words or word 
groups. The final score, which takes 
into account both refusals and failures, 
is calculated on a point scale basis. 
By means of tables this raw score 
may be translated into a mental age 
equivalent, a percentile equivalent, 
or a standard deviation equivalent for 
each age level. 

Stutsman in an earlier study (3) 
gives percentile scores for each age 
level for the individual tests. After 
the tests have been administered to 
the child, in order to successfully 
interpret the results obtained, the 
scores made by the child on any given 
test are compared with the percentile 
scores for his age level. This compari¬ 
son shows whether or not his per¬ 
formance is better, equal to, or worse 
than the average performance for his 
age level as indicated by the tables. 

When The Merril Palmer Scale 
first appeai-ed all the items suggested 
were given, to the children of The Child 
Institute. As the problem of suitable 
tests for preschool children was at that 
time studied by the application of 
many types of tests the preliminary 
study indicated that a selected group 
of items from this scale would be of 
practical value. 

The tests chosen from The Merrill 
Palmer group were: 


The placing of 1C cubes 
The neat of cubes 
The Wallin pegboard, A and B 
The repetition of words nnd word 
groups 
Questions 

The buttoning tests 
The pyramid tests 
Three trials of tlio Seguin 
The action agent test 
Ths littlo pinlr tower 
The manikin test 

Since percentile ratings for each of 
these tests were given in the prelimi¬ 
nary report by Stutsman a comparison 
of the child’s score could be made with 
the ratings given in the tables. 

With the exception of the four 
language teats (repetition of words 
and word groups, questions, and action 
agent) and the manikin, which are 
scored on basis of amount of work 
accomplished, scoring was entirely in 
terms of time. The child was allowed 
as much time as ho desired for each 
taslc. It was found that Stutsman's 
generalization that “a time limit was 
not necessary because young children 
seldom work for long periods on tasks 
which are hopelessly too hard for 
them” was true in most cases. 

Table 1 gives the data of the tests 
selected from The Merrill Palmer 
Scale as obtained from 83 eases at the 
Hopkins’ Child Institute. For the 
individual tests the best, average, and 
worst scores are given for each age 
level. Failures are accounted for 
under the heading of worst score. 
The average score in each case means 
the average for those subjects passing 
the test, 

It will be noted that the replacing of 
16 cubes in tlie box, and the two peg- 
board tests were passed by all subjects 



TABLE 1 

This table shows the best^ the average, and the worst score made by a group of 83 subjects on 18 items, selected from, the Merriil-Palmer 
Scale. Tests 1 to 13 inclusive are scored according to time required; tests 14to 18 inclusive, are scored according to amount of work done. 
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in each age group. There were three 
failures for the neat of cubes in the 30 
to 36 month group. The buttoning of 
one and two buttons was consistently 
failed by some subjects in each group 
through the 47 month level. These 
same two tests were passed by all 
subjects whose ages ranged between 48 
months and 64 months, The four 
button test was failed or refused by all 
subjects from 24 months to 36 months 
and was passed by all of the group 
whose ages ranged from 54 to 64 
months. 

The three cube pyramid was passed 
in all cases after 36 months. Successes 
were scored for each of the 16 subjects 
in the 64 to 64 month group on the 6 
cube pyramid. There were no failures 
on Seguin after 48 months. Perform¬ 
ance within the age levels was incon¬ 
sistent on the little pink tower. The 
scores range from four seconds for a 
perfect performance to failure. The 
test was passed by all the children in 
the oldest group. The best score was 
made by a subject in the 36 to 41 
month group. 

Failure in the repetition of words 
and word groups and in answering the 
questions indicates in most cases 
refusal to respond in the prescribed 
manner. The failure, however, of the 
one subject in the 42 to 47 age level on 
each of these tests was made by a 
little Italian boy who spoke only a 


few English words. He was tested 
again after three months in The Child 
Institute and passed the tests. 

The range in scores obtained on the 
manikin are interesting. At each age 
level after 35 months the range of 
scores was from five (perfect) to zero 
(failure). 

Because of the small number of 
oases, we are making no comparisons 
with Stutsman's percentiles. How¬ 
ever, it does seem of some value to 
show the variations in test scores 
made by subjects in the same age 
groups since analysis sliows that in 
many oases refusals and failures are 
not the result of lack of ability but of 
emotional conditions or other factors 
which present themselves in the testing 
situation. 

The problem of the selection of tests 
applicable to children of the pre-school 
age requires a survey of many types of 
performance. Such studies seem to 
indicate that a large group of tests 
covering a wide range of situations is 
desirable for diagnostic purposes. This 
group of tests, chosen from Tlie Merrill 
Palmer Scale, offers interesting results. 
When data obtained from them are 
combined with data obtained from 
other motor and language tests, they 
furnish a valuable source of informa¬ 
tion in the study of individual children 
of the pre-school age, 

Willie Mae C. MownEB. 
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Artificial Illumination for the Preschool 

Laboratory' 

RicTUiiD R. WiiiPi’LB, M.8. 


A rtificial rnuimnation in 

throe rooms of tlie prcsclioo) 
laboratory of the Iowa Child 
Welfare Research Station was im¬ 
proved by relatively simple changes 
in design. I'he considerations which 
controlled the neiv design are given 
here in detail. 

VISUAL HEQUmEMTSNTS 

Illumination design is determined 
primarily by the type of visual pei'- 
formance required of individuals in 
the space to be illuminated. The 
preschool rooms under consideration 
are used by the three-year-old group 
from 8;45 A.M, to 11:45 A.M, five 
days per week and by the four-year- 
old group from 1: 00 P. M. to 4; 30 P .M. 
five days per week- During the win¬ 
ter months, those hours include ap¬ 
preciable periods of very Imv daylight 
intensity. The activities of the chil¬ 
dren include play with various mobile 

' The author has received cvciy iissis- 
tance in tliia project from Dr. George D. 
Stackifti'd, director of the Iowa Ctiiid Wel¬ 
fare Research Station, and the memliei's o( 
his staff. Curtis Lighting Ine. codpernlcd 
hy suggesting the liimiiiaiio used. iJr. 
F. W. Kent, tlic university photograplmr, 
has produced the illu-strntions. -Mrs, R. R. 
Whipple ausisted in the makitigof ilhimina- 
tiou surveys and tiie preparation of tin; 
results. 


toys and manipulation and construc¬ 
tion witli various kinds of blocks, 
easels and jiaints, clay, scissors, crayons 
and drawing palter, beads, etc. Dolls 
and minialui’o furniture, disbe.?, brooms, 
mops, and other household suppHes are 
also at'ailable. The activities are siicli 
that an adult would perhaps bo in¬ 
clined to dismiss them as not requiring 
close visual attention or fine percep¬ 
tion of detail. But the effect of im¬ 
maturity must be considered, 

The author remembers as one of 
his early painful experiences the first 
day he spent in school, after having 
been kept from school until the age of 
eight to avoid ns far as possible the 
visual defects of both parents, neither 
of u'hom could r’cad a ncwgpfipei with¬ 
out glasses. lie could recognize all 
the letters if they iverc of very large 
size and could actually read, but the 
F'irsi /fender was absolutely bafliing in, 
spite of its I'clatively largo type size. 
Due to lack of experience and practice, 
a page of this type was nothing but a 
blur, and it rcriuircd two days of ter¬ 
rific effort to jUTiduce fine enough per- 
cejrlion to bo able to read. It was not 
a problem of learning to I'Cad but of 
learning a now visual proces.s, and it 
was most disconcerting. Tlic ultimate 
ro.sult of tliis late initiation into “fine” 
eye work is that tiic iiutlior can still 
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pass the normal vision test witli 
either eye. From this jjcrsonal exper- 
iencGj two pertinent ideas may be es¬ 
tablished: First, even such visual work 
as appeals to an adult as very coarse 
may and perhaps often dees seem 
exacting to a child when encountered 
for the first time. It is only necessary 
to watch a child at play to discover 
that tremendous concentration and 
effort are used on relatively simple 



Fia. 1. Intense Visual EpFonx fou a 
Simple Task 


tasks (fig. 1). Secondly, there is an 
overwhelming weight of evidence to 
support the opinion that glare and eye 
fatigue in the early years are particu¬ 
larly effective in producing permanent 
damage to the eyes. For these rea¬ 
sons, it seems desirable to supply a 
preschool laboratory with the best 
possible illumination at all times. 

General considerations 

There are at least ten general factors 
to be considered in designing any in¬ 


stallation for artificial illumination, 
They are discussed below with special 
reference to the preschool application. 

Intensity. The intensity of illumina¬ 
tion is controlled by the number and 
size of lamps used, reflection factors of 
walls and ceiling, type of fixture, etc. 
Almost any desired intensity may be 
secured. The range of intensity to 
which the human eye can adapt itself 
is very large, I'anging from moonlight, 
which may be about 0.1 foot-candle, 
up to direct summer sunlight, which 
is in the neighborhood of 10,000 foot- 
candles, An attempt to read by moon¬ 
light or by direct sunlight will show 
that the most desirable range of inten¬ 
sity for close eye work is not at either 
end of this large spread. Present en¬ 
gineering standards of intensity range 
from three foot-candles for very coarse 
work through eight to ten foot-candles 
for schoolrooms, fifteen to twenty-five 
foot-candles for drafting or sewing, up 
to three hundred foot-candles for a 
hospital operating table. A preschool 
room probably fits in between eiglit 
and fifteen foot-candles, depending 
upon other factors to some extent. 

Uniformity. Uniformity is con¬ 
cerned with the distribution of inten¬ 
sity over the floor or working area of a 
I'oom and is usually expressed by the 
ratio of maximum to minimum inten¬ 
sity of illumination. Non-unifonn 
illumination causes eye fatigue by re¬ 
quiring constant adaptation to differ¬ 
ent intensities as tlie eye wanders 
around the room. It is a simple mus¬ 
cular fatigue, Also, if the illumina¬ 
tion is not fairly uniform, the pro¬ 
vision of a given average intensity 
which sounds adequate will leave cer¬ 
tain areas of the room poorly lighted. 
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Most school lighting codes require that 
tlie ratio of maximum to minimum in¬ 
tensity shall be less than four. If the 
value of the ratio is less than two, uni¬ 
formity is remarkably good. These 
values seem large, but the eye reacts 
logarithmically to changes of intensity 
and a change of two to one is not very 
apparent. 

Diffusion. Diffusion is best illus¬ 
trated by the contrast between raw 
sunlight and the diffused skylight wlien 
the sun is behind clouds, Well dif¬ 
fused light strikes an object from all 
directions so that it is not necessary to 
hold it in any particularly plane to get 
proper lighting. Any obstruction be¬ 
tween the source and object cuts off 
some light but not all of it, giving soft 
and luminous shadows as opposed to 
the sharply defined blade shadows 
resulting from a concentrated source. 
Good diffusion contributes to "natural” 
appearance, convenience, and freedom 
from eyestrain. 

Glare. Glare is the greatest damag¬ 
ing factor in artificial illumination due 
to the small sources of high brilliance. 
It is defined as any condition in the 
field of view wiiicli produces discom¬ 
fort because of high brightness. Direct 
glare from lighting fixtures arises from 
the use of improper reficctovs, from 
failure to use any reflector, or from 
mounting the units too low, Re¬ 
flected glare is the result of using too 
small inclosing fixtures in connection 
with glossy .surfaces, so that a direot 
reflection of the bright fixture is seen 
on the working piano. Glare of both 
kinds is at its minimum witli indirect 
lighting by which tlio entire ceiling 
surface becomes the iipparcirt light 
source. Tiie source is at maximum 


height and, due to its extent, is of the 
lowest possible brightness to produce a 
given intensity of illumination. Tlie 
use of large inclosing bowls of dense 
white glass, mounted high, gives the 
least glare of all direct lighting systems. 
Desk and wall surfaces should always 
have a matte finish. The uninitiated 
often confuse glare witli high intensity. 
If the illumination of a room seems 
too bright, it almost always means 
timt there is too much glare rather 
than that the intensity is too high. 
Artificial illumination never ap¬ 
proaches the daylight of outdoors even 
on a dull day. 

Shadows. Shadows, while of im¬ 
portance in producing proper images of 
shape, will be satisfactorily controlled 
without additional effort if the ideas 
presented under "Diffusion” and 
"Glare” are followed. 

Color quality. The color given by 
the usual tungsten filament incandes¬ 
cent lamp is fairly easy on human eyes 
and gives color values of siiflicicnt 
accuracy except for such things ns 
matcliing dyed fabrics, professional 
art work, etc. "Daylight” lamps 
should be avoided because of a 20 per 
cent loss in officicjicy without any ap¬ 
preciable gain in visual pcrformnncc. 
The light of these lamps is still far 
from daylight color. Indiroot lighting 
systems use the ceiling surface as a 
reflector and the resulting ilimninatkm 
will be of a color dependent on tlie 
ceiling finish. Therefore, a ceiling 
for indirect lighting should be white, 
cream, light gray, or a very light tint 
of green or blue. 

Sffickmy. I'hc efficiency of arti¬ 
ficial illumination slioukf he measored 
in terms of a certain ability to see 



100 


Whipple; Artificial Illumination 


without eyestrain for a given cost in 
dollars per year of total expense. 
More conventionally, efficiency is 
expressed as the quantity of light 
falling on the working plane compared 
to the quantity of light emitted by the 
bare lamp. These definitions do not 
give the same results because it is to be 
expected tliat a system which controls 
the light adequately to give good 
diffusion and prevent glare will be less 
efficient than a simple reflector di¬ 
recting all the light downward to the 
working plane. But the less efficient, 
on this basis, may be the more desir¬ 
able. By the conventional definition, 
indirect lighting is usually about thirty 
per cent less efficient than direct 
Lighting, and yet it may easily produce 
the best vision available for a given 
expense. A lot of light on tire floor is 
not the ultimate purpose of illumina¬ 
tion. A modern tendency is toward 
the use of a great many small lamps. 
By shifting to indirect fixtures, proper 
control of large lamps may be pro¬ 
vided and the inefficiency of the in¬ 
direct system is more than compen¬ 
sated by the higher efficiency of the 
large lamps. One 200 watt lamp 
emits twice as much light as eiglit 25 
watt lamps. Efficiency is relatively 
more important than cost of fixtures. 
A fixture is purchased only once, but its 
inefficiency exacts tribute on every 
monthly bill for energy. One of the 
fixtures purchased recently for this 
preschool for §13.50 will consume §250 
worth of energy in the next ten years. 
One could afford to double the first 
cost if it would provide au efficiency 
5 per cent highei'. 

Maintenance. Lighting fixtures, 
lamps, and all reflecting surfaces need 


to be carefully cleaned at regular inter¬ 
vals, ns efficiency drops rapidly with 
dust collootion. Fi,\ turns which arc 
easily opened and cleaned should be 
chosen. 

Aeslhclic suUahiliiy. It is possible 
to make an efficient lighting fixture 
which has a pleasing appearance, 
either lighted or unlighted. For the 
preschool, a simple, neat appearance 
without much effort at decoration is 
desirable. 

Cost. The subject of cost with re¬ 
spect to efficiency was discussed under 
"Efficiency.” In general, the cost of 
good lighting is no greater tlian the 
cost of pooiTighting. The social value 
of good illumination is tremendous ns 
compared to the cost. 

Specific consideralions 

In tire preschool rooms under con¬ 
sideration, the artificial illumination 
is used a great deal. Daylight is not 
very good in two of the rooms, due to 
orientation of the building, location 
of neighboring structures, and small 
window area, The laboratory was 
formerly a residence, and there arc 
relatively few outlets available, so that 
it is difficult to get proper coverage of 
the floor area (uniformity). This 
difficulty is increased by the fact that 
the ceilings are only nine and tw'o- 
thirds feet high, These low ceilings 
make it difficult to avoid glare witli 
any direct lighting system, lire arti¬ 
ficial lighting will undoubtedly be used 
more in the future because it is of higher 
intensity. It is natural to turn the 
lights on as daylight fails, but if the 
added artificial light does not seem to 
add much to the total, the lights are 
switched off until it gets darker, 
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Higher intensity iigliting wiU he found 
to be comparable to daylight more 
hours of the day and hence will be 
used more. 

THE OLD INSTALLATION 

A description of the former instah 
ktion and photometric measurements 
made under it are included here to 
indicate what poor illumination was 
accepted by an otherwise progressive 
preschool management. This clescrip- 
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tion will also provide a basis for coiD' 
parison with the new installation. 
The improvement made rather 
simple and inexpensive changes is 
astonishing, Floor plans of the rooms 
are shown in figure 2. 

The west room, as iilnstratcd in 
figure 3, had a five branch hanging 
fixture equipped with bare 40 watt 
fro.stecl lamps. The woodwork in the 
room was dark, and the appearance 
was very dingy. The uniformity was 
poor 11 'ith a ratio of maximum to mini- 
nnmi ihumination of 6.0. Tiio average 


intensity was 0.8 foot-candle, insuf¬ 
ficient for the simplest visual require¬ 
ments. Direct glare was imry bad, 
as is apparent from the photograph. 
There were multiple shaz'p sliadows. 
Bare lamps do not provide satisfactory 
illumination under any circumstances. 

The southeast room, shown in figure 
5, had two decorated white glass in¬ 
closing bowls, each with a 150 watt 
lamp. The general fippearftnce of the 
lighted room was satisfactory, but the 
uniformity was poor, the ratio of maxi¬ 
mum to minimum illumination being 
6.8, Tlie average illumination was 
1.26 foot-candlcs, just barely sufBcient 
for adult reading without immediate 
discomfort. Direct glare was not bad, 
but an increase of intensity by using 
larger lamps in the existing fixtures 
would liave raised their bviglitness to a 
dangerous value. Shadows were rea¬ 
sonably good. 

The southwest room (fig. 7) had ozic 
fixture of the same type as the soutli- 
cast room; this fixture was equipped 
with a 100 watt lamp. General ap¬ 
pearance was satisfactory. Tlic uni¬ 
formity was the best of any of the 
rooms (5.35), and tlic average intensity 
of 1.94 foot-candlcs was also the best 
of the three rooms. The instailution 
WHS sntisfrtctory from the standpoint 
of glare and shadows. Due to the 
expertness of the photugraplier, figures 
3, 4, and 5 appear much bettci- liglilcd 
than did (he actual rooms. 

The new instnllalion 

All three of these rooms were changed 
to totailj' indirect lighting, using an 
oiiaque bowl unit known a.s The (Jem 
No. 5050 by Curtis high ling, luc. 
The oi'igiii.'d ontieis were u.sed in 
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Fia. 3. Old Liqutinq in tub West Room 



Fjo. 4. New IlliDmination in the West Room 
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Fia. 5, Oiiij LiauTiNQ in the Southeast Room 



Fia. 6. New Illumination in the Souturabt Room 
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oacli room, so there was no wiring 
expense. The fixtures were hung as 
low as possible, leavia&mnly six feet, 
two inches of clearance from the floor, 
in order to cover a large ceiling area 
to improve uniformity. 

The new illumination in the west 
room is shown in figure 4. The fixture 
contains a 500 watt lamp. The ratio of 
maximum to minimum illumination is 
reduced to 4.4. This figure is scarcely 
low enough to be desirable, but the 
effect of poor uniformity is compen¬ 
sated by the high intensities used. 
The average illumination is 8.3 foot- 
candles and the minimum in usable 
parts of the room is 6 foot-candles. It 
would be impossible to improve the 
uniformity in this room without re¬ 
painting the woodwoiic or using two 
outlets. 

The southeast room, shown in figure 
6, was supplied with two 500 watt 
lamps, which produced an average il¬ 
lumination of 8.5 foot-candles with a 
uniformity ratio of 3.3, This is very 
satisfactory. 

The southwest room, shown in figure 
8, has a 300 watt lamp and the arti¬ 
ficial illumination is an average of 5.5 
foot-candles with a uniformity ratio of 
3.3. The designed intensity of this 
room is lower than for the others be¬ 
cause it has the best daylight and is 
less used than the others. 

It will be noticed that the ratio of 
maximum to minimum iliumination 
in each case is approximately one-half 
of the former value. This improve¬ 
ment in uniformity is due entirely to 


the change from direct to indirect 
lighting, The average intensity has 
been increased from threefold to ten¬ 
fold simply by increasing the ratings 
of the lamps used. The new intensi¬ 
ties do not fit the suggested values of 
eight to fifteen foot-candlea because 
during the use of these rooms by pre- 
school children there is always an ap¬ 
preciable daylight intensity to swell the 
total. The room with the poorest 
daylight has the most artificial light 
provided, etc. There is no glare of 
any kind in any of the rooms, and the 
shadows are soft and luminous. Verti¬ 
cal BUi’faoes are as well illuminated 
as the horizontal woi’king plane. All 
intensity measurements quoted were 
taken by the author with a Weston 
Illumlnometer on a horizontal plane 
eighteen inches above the floor. 

The rooms of the preschool labora¬ 
tory now have a decided air of cheer¬ 
fulness, oven on a dull winter morning. 
One has tire impression of stepping 
into sunshine on going indoors 1 The 
psychological effect of good lighting 
is of great importance. There is also 
a distinct educational value. Botli 
children and visiting parents have an 
opportunity to sec whnt good illumina¬ 
tion looks like, and improvement at 
home may follow. Illumination of 
residences is far behind industrial and 
commercial lighting. Is it too much 
to hope that good illumination in tlie 
schools will produce, in the next gen¬ 
eration, adults who will demand proper 
illumination of homes and wor-k places? 
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The Hurdle Jump As a Developmental And 
Diagnostic Test of Motor Coordination 
For Children From Three to 
Twelve Years of Age 

Edwina a. Cowan anp Bertha M. Pratt 


K EXAMINING the motor co¬ 
ordination of children twelve 
yeai’B old and under at the Wichita 
Child Research Laboratory at Friends 
University, we felt the need of a test 
for motor eodrdination which would 
not involve any eye-hand coordination, 
wliich would be a true index of the 
child’e capacity to make adequate 
motor adjustments to situations con¬ 
fronting him hour after hour in his 
play and home life, which would be 
practical for use in routine exami¬ 
nations in the laboratory, and which 
should lend itself to standardization. 
In experimenting with different devices 
to meet this need, we found that a 
standing jump over an adjustable 
hurdle met all these requirements most 
successfully. 

The following is an account of work 
we have done during a period of four 
years toward standardization of this 
test and of the clinical results we have 
obtained with its use. 

We make grateful acknowledgment 
to Mr, L, W, Mayberry, Superintend¬ 
ent of Wichita Public Schools; to the 
school principals, the school teachers, 
the students of Friends University 
and the cooperative mothers who by 


their interest, encouragement and 
gracious expenditure of time have made 
this study poaaible. Lastly, we make 
our devoirs to the women of the Wi¬ 
chita Child Research Laboratory 
Board, through whose unstinted gifts 
of time and interest the benefit of psy¬ 
chological research and service is given 
to the children of Wichita. 

DBSCRimON OF APPARATUS 

The apparatus used consisted of 
two hurdle posts and a bamboo stick; 
each hurdle post was built of an up¬ 
right piece of wood two by twq and 
fifty-four inches high; brackets on 
three sides formed the base. The un¬ 
bracketed surface of each hurdle post 
faced the other hurdle post as they 
were placed side by aide. Forty-one 
round metal pegs, a quarter of an 
inch in diameter and extending an 
inch and a half from the edge of 
the two by two were fitted into holes 
in each post. These holes were lo¬ 
cated one above the other on a line 
running along the center of the front 
side of the hurdle post as it stood with 
the unsupported side hieing the other 
hurdle post. The center of the lowest 
peg was three and one-half inclies from 
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the floor; the pegs were so spaced that 
there was an inch and a quarter from 
center to center of each peg. The hur¬ 
dle pole consisted of a bamboo stick ap¬ 
proximately three quarters of an inch 
in diameter and four feet long, This 
was used to extend from a peg on one 
hurdle post to a corresponding peg on 
the other hurdle post, forming a com¬ 
plete hurdle adjustable as to height. 

Experimental procedure 

The child was asked if he liked to 
jump and the posts and the bamboo 
slick brought forward and placed in 
position. They were placed about 
three feet from each other with the 
unsupported sides facing each other 
and all the pegs extending in the same 
direction. The pole rested on the two 
lowest pegs. The child was asked to 
stand about a foot or less from the pole 
half way between the posts and on 
the opposite side from the pegs; he 
was asked to make a standing jump 
over the pole with both feet at once. 
The direction of his jump was such 
that if he hit the pole, it would roll off 
the pegs and the child would not be 
tripped. If, in jumping, the child hit 
the pole or for any other reason failed 
to make the jump successfully he was 
given another trial with the pole at 
the same height. If he failed on the 
second attempt, he was not asked to 
jump higher. If he succeeded on the 
first or second attempt the pole was 
moved up one peg. Each time the 
child successfully accomplished the 
jump on the first or second trial, the 
pole was moved up one peg until two 
successive failures to clear the pole 
occurred at the same lieight. Some¬ 
times, if we were examining a child who 


was very timid about jumping, a child 
badly retarded in motor coordination 
or a child under three years of age 
we placed the pole first upon the floor 
between the posts and allowed the 
child to make the slight jump neces- 
sary to get over the pole. If the child 
was successful in making this jump, the 
pole was then placed on the first peg. 

If the child did not understand the 
verbal instructions the experimenter 
made the jump to show him how. If 
he failed to keep his feet together in 
starting and finishing the first jump, 
he was reminded that he should try 
to keep both feet together. After this 
first reminder nothing more was said 
about the form of the jump. If the 
children were able to jump at all, they 
were uniformly interested and eager to 
see how high they could jump. A 
standing jump was always insisted 
upon. They were never allowed to 
make a running or a stepping approach 
to the hurdle. 

There were two possible variables 
involved in scoring the jump: one, 
the height of the jump; the other, the 
form in which the jump was made, 
The height of the jump necessary to 
clear the pole varied according to 
which of the pegs the pole rested on. 
The pegs were numbered from one to 
twenty-three. Peg number one was 
nearest to the floor. These numbers 
were listed on the scoring sheet (see 
table 1) and a check made opposite 
each number when its corresponding 
peg was used during the test. The 
following variations of form in making 
the jump were possible: the jump 
might be made with both feet together 
on leaving the floor and regaining the 
floor; one or the other foot might be 
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ahead in either of these situations; the 
landing might be made upright; or the 
child might fall forward to his knees, 
or to his hands and knees. More 
rarely, he might fall backwards. He 


one made with both feet leaving and 
regaining the floor together and ending 
in an upright landing, The presence 
or absence of fear was not included in 
the definition, although record was 


TABLE 1 
Ffurdle 


Name. Date... Ago 

Fear. Grade. Age Level. 


USIGHT 

I'BET 1,EFT fi-J^OOK j 

1 FSEt nKOATNBD VLOOU 

LAKDIKQ MADE 

o( polo 

' LofU 

1 nhoud 

1 ahead 

Togolhor 

Lett flrel 

Right; 

Grat 

Togotbor 

Upright 

Kiicea ' 

All fours 

liftck- 

wnrd 

1 

2 

3 

4 

6 

Q 

7 

5 

9 

10 

11 

12 

13 

14 

16 

Ifi 

17 

18 

10 

20 

21 

22 

23 

24 

25 

1 

1 

1 

! 

1 

1 

! 

1 

1 

i 

1 

i 

1 

i 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


might attack the jump with confidence 
or timidity. 

Arrangements were made on the 
scoring sheet (sec table 1) for recording 
by checks in appropriate columns the 
exact form of each jumir made during 
the teat. For the sake of uniformity in 
handling of quantitative results, wc 
defined a jump made in good form ns 


made of timidity, and the fact some¬ 
times used in assisting diagnostic in¬ 
terpretation of individual records. 

The highest jump which tlie child 
made in good form, ns herein defined, 
was accepted ns the limit of the child's 
achievement. Even though the child 
cleared the pole when set on a higlicr 
peg, if the two feet failed to leave the 
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floor together or to land simultaneously 
or if the landing was not made up¬ 
right, this height of jump was dis¬ 
carded in the child’s achievement 
record. Sometimes the acceptable 
form of the jump lapsed at one height 
but was regained at a higher jump 
level. The highest jump made in 
good form was always accepted, no 
matter how many preceding jumps 
had been made in unacceptable form. 

The scoring sheet also made pro¬ 
vision for recording the child's name 
and age in months and the date of the 
test. 

We were interested in determining 
the value of this teat as a diagnostic 
test for children twelve years and under. 
In standardization, therefore, we used, 
as subjects, children between the ages 
of thirty-six months and one hundred 
fifty-five months. To obtain the rec¬ 
ords for children between sixty and 
one hundred fifty-five months we made 
arrangements with the school authori¬ 
ties whereby we could give the test 
to children in the kindergarten and 
elementary buildings. The experi¬ 
menter was given the use of a small 
room and the children were sent to her 
one at a time from the school room. 

The records for the children under 
sixty months of age were obtained by 
visits to the Children’s Home, a local 
institution for children whose parents 
are unable to maintain them in their 
own homes; to the homes of children 
whose names were obtained from the 
Cradle Rolls of churches; and to the 
three day nurseries conducted by The 
Family Welfare Association and the 
•Iiinior League of Wichita. Additional 
records for all ages were obtained by 
making this test a part of the routine 


examination given to children who were 
brought into the Wichita Child Re¬ 
search Laboratory for diagnosis and 
supervision of training problems. In 
taking records from the files of the Lab¬ 
oratory for use in standardization, we 
used only those of children who exhib¬ 
ited no difficulties with motor co¬ 
ordination in cxtro-laboratory situa¬ 
tions and whose training problems did 
not involve motor codrdination. No 
such basis for elimination was possible 
in connection witli the children used 
outside of the Laboratory and they, 
therefore, represent an unselected 
group. Of a total of five hundred 
forty children examined, twenty-five 
wore examined in the Laboratory. 

The five hundred forty children com¬ 
prising the experimental group were 
divided as follows among the age 
groups: 


3 years (36-47 months). 34 

4 years (48-B9 months). 37 

6 years (60-71 months). 40 

6 years (72-83 months). 27 

7 years (SdUlO montlis). 91 

8 years (90-107 months). 44 

0 years (108-110 months). B3 

10 years (120-131 months). 75 

11 years (132-143 months). 97 

12 years (14HB5 months) .., . . 42 


In the preliminary studies it was 
found that the test was not applicable 
to any children under three years, but 
that at 36 months a few children could 
jump at least one notch. Because of 
this we arbitrarily selected 36 months 
as the starting point for chronological 
age groups rather than the more usual 
42 months. The original plan was to 
have 60 children of each age group 
included in the experimental group. 
Because twelve years was set as the 
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upper limit of the group, thig would 
have made a, total of five hundred. 
However, using a public school as the 
source of most of our records, we were 
not able to fin d fifty children for each 
of all the groups and some groups have 


thctically, we assumed the develop¬ 
mental nature of improvement in the 
ability to make this jump. There¬ 
fore we used Dr. Arnold Gesell’a (1) 
technique in establishing develop¬ 
mental schedules for pre-school chil- 


TABLE 2 



AGtl (in YBAns) 

NOTCH 

3 1 

* 1 

5 

i 

7 

8 

9 

10 

I " 

12 

JUMPED 

Numbpr of oblldron in ngo group 


34 

3? 

40 

27 

01 

44 

53 

76 

07 

42 


per cent 

per cent 

per cent 

por cent 

1 per cent 

per cent 

per cent 

percent 

per cent 

per cent 

1 

C8 

90 

95 

06 

97 

mm 

100 

100 1 


100 

2 

69 


06 

90 

97 

■il 

100 

100 ' 


100 

3 

38 

84 

92 

90 

97 

100 

100 

100 


100 

i 

32 


90 

03' 

00 

100 

■1 

100 


100 

6 

29 

61 

88 

89 

GO 

98 

■■ 

100 


100 

0 

10 

36 

1 83 

89 

85 

03 

94 

300 


100 

7 

G 

21 

80 

78 

82 

89 

94 

99 

gg 

100 

8 



08 

07 

77 

SO 

94 

07 

99 

100 

9 



45 

62 


84 

92 

90 


100 

10 


1 

36 

44 


76 

85 

GO 


100 

11 



20 

41 

45 

03 

81 

06 


100 

12 



10 

20 

28 

48 

77 

89 


100 

13 



6 

11 

11 

34 

00 

79 

84 

100 

14 





4 

27 

61 

08 


96 

15 




1 

1 

16 

34 

£8 

71 

00 

16 





1 

14 

23 

ao 


81 

17 






5 

16 

17 

41 

69 

18 






6 


8 

31 

40 

19 




1 




0 1 

23 

29 

20 









9 

17 

21 








1 

0 

7 

22 










2 

23 








1 


2 


nearly four times as many as others. 
This irregularity in numbers appar¬ 
ently does not affect the reliability of 
tlie results as a whole, as these results 
show a high degree of consistency. 

RESULTS 

The first problem set was the es¬ 
tablishing of a sei'ies of norms. Hypo - 


dren as the technique best suited to 
this problem. 

Table 2 presents the numerical 
figures in terms of cumulative per cent 
showing the height of jump made by 
children of the various ages. 

Dr. Gesell's system of grading is as 
follows; 1-19 per cent, A-|-; 20 per 
cenMD per cent, A; 50 per ccnt-C4 
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per cent, B+; 66 per cent-84 per 
cent, B; 85 per cent-100 per cent, C. 

Applying this syatcm to our figures 
for height of jump for the chronological 
ages used, table 3 was developed. 

The table is incomplete in the four- 
year-old group. Preliminary tests were 
made with very low hurdles having 
only seven notches, and when the tall 


an “A-h” rating was not obtained, but 
the 21 per cent is very close to such 
rating. 

This table may be read as follows: 
a five-year-old child who makes a jump 
of seven notches lias a grade of "B," 
which means that from 65 per cent to 
84 per cent of the five-year-old children 
jumped as well as ho did. If he had 


TABLE 3 



hurdles were used in the later tests the 
work was not repeated with the three- 
and fouT-year-olda, as so few of them 
had jumped even up to the seventh 
notch. However, in the four-year-old 
group, eight children did jump seven 
notches, This ia 21 per cent and ob¬ 
tains only an "A” rating. This four- 
year-old group is the only one in which 


jumped 13 notches, his grade would 
have been “A-|-,” which would mean 
that, only 19 per cent or less of 
the five-ycar-oId children jumped 
that high. But an eleven-year-old 
child who jumps thirteen notches gets 
a grade of “B.” A child who jumps 
as well as 85 per cent of the children 
of his age (appearing on the table as 
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the last “C” in each vertical column) 
may be regarded as having satisfac¬ 
tory motor coordination. A child wlio 
jumps higher or lower than this satis¬ 
factory jump may be compared either 
with children his own age or with 
children older or younger than he. 
For instance, a child of five who jumps 
twelve notches has a grade of "A-f” 
within his own age group, or he is ad¬ 
vanced developmentally to a level satis¬ 
factory for an eleven-year-old. On 
the other hand, a child of eleven who 
jumps seven notches is definitely re¬ 
tarded, since all eleven-year-olds should 


TABLE 4 


AdR 

MEDIAN JUMP 

OBBELL "c" 

3 

2 

0 

4 

5 

2 

6 

1 8 

B 

0 

1 0 

0 

7 

10 

7 

8 

11 

8 

9 

14 


10 

16 

12 

11 

16 1 

12 

12 

17 1 

16 


be able to jump at least eleven notches, 
and his score of seven must be inter¬ 
preted in terms of a satisfactory jump 
for a seven-year-old. This system 
gives flexibility and accuracy to the 
interpretation of a jump. 

For purposes of comparison with 
these norms the median jump for each 
age was worked out. The following 
table gives the median jump and the 
jump at which the grade of "C” was 
assigned by the Gesell technique, for 
each ago. 

Throwing the figures of table 4 into 
graph form, the curves for medians and 


for the Gesell “C” show very similar 
characteristics. Whether measured by 
the median or by the Gesell "C," the 
height of the jump increases with age 
in the same degree. See table 6. 

There is a consistency in these re¬ 
sults whicli suggests the validity of the 
jump as a developmental index of motor 



3 4 5 6 7 8 9 10 11 IS 


coordination. The older the child is 
the higher he jumps. There are, 
however, obviously other factors which 
may enter. The older the child is, the 
taller he is and the heavier. Should 
the efficiency of his ability to jump be 
measured in terms of his age or in 
terms of liis licight or weight or in terms 
of the relation of his height and weight 
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to his age? To further validate the de¬ 
velopmental character of the jump, the 
correlation technique waa applied to all 
reaults for children over five years. 
There was no way to obtain the heights 
and weights of the pre-aohool children 
as their records were obtained through 
so many sources and over such a long 
period of time. 

If weight is the determining factor 
for the height of jump, then there 
should be a high correlation within each 
age group between weight and the 
jump, as age is held constant. The 
results, using the Pearson product- 
moment formula, were as follows: 


6 years. r = 

6 years...... r ■= .H±.13 

7 years. r = .OOi.O? 

8 years. r = .20±.10 

6 years. r =a .22±,00 

10 years. r =» .16±.08 

11 yeara. r ■=* .07±.07 

12 years. r =■ .00^.11 


The only correlations high enough 
to be regarded as possibly significant 
are in the five, eight and nine year 
groups. In view of the fact that the 
correlations in all the other groups are 
entirely insignificant we feel justified 
in believing the weight of the children 
not to be a determining factor for the 
height of jump. 

In correlating the jump and height 
with each other within the age groups, 
we find the following: 


B yeata. 

. r = 

.30±.08 

0 years. 


.31±.12 

7 years. 


.10i.O7 

8 years. 

. ^ = 

■ OOi.JO 

9 years. 


.3B±.08 

10 years. 


.13±.07 

11 years. 


.24±.07 

12 years. 


.30±.09 


Here we find higher coefficients than 
in the correlation of the jump and 
weight, but they are not high enough 
for it to be maintained that height 
alone can be the determining factor 
for the height of jump. It may bo 
that if a child is tall for his age he will 
make a slightly better jump than a 
child of the same age who is short. 

Although weight and height alone 
apparently have little significance for 
the height of jump, it is possible that 
their relation to each other and to age 
might have some effect on the child's 
ability to jump. For instance, does a 
short, fat child of eight jump more 
poorly than a tall, slim child of eight? 
To answer this question statistically, 
the relation between height and weight 
must be expressed in terms compar¬ 
able for all ages. Our first step to¬ 
ward this expression was to obtain 
from a pediatrician a standard chart 
of heights and weights for children of 
all ages. From this chart an index 
which we chose to call the “corporocity 
index” (C. I.), or the expression of the 
relation of height to weight, was cal¬ 
culated for each age and for boys and 
girls separately by dividing weight 
by height. Next, the "C. I.” was cal¬ 
culated for each child. This done, the 
deviation from the normal "C. 1.” for 
each child’s age, and the deviation 
from the median jump for his age was 
found. If these two deviations were 
to show a high correlation with each 
other within the age groups, then it 
might be assumed that this relation, 
as expressed here, could be significant 
in determining height of jump. Using 
the Pearson product-moment formula, 
except in the case of the six-year-old 
group, where the Spearman rank dif- 
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ference formula was used, we have the 
following results: 


B years. 

. r -,008 

6 yeors. 

.r = .22'- 

7 years. 

. r = .08 

8 years. 

. r = .06 

9 years.... 

. r = .01 

10 years. 


11 years. 

. r = .06 

12 years. 

. r => .04 

Spearman rank differonco formula. 


All of these results are so insignificant 
that we may state with little hesitancy 
that the relation of height to weight 
has no significance in determining the 
height of jump. 

As a final check, since there are four 
variables involved, the technique of 
partial correlation was applied to tlie 
entire group, the principal objective 
being to find the correlation between 
the jump and ago with height and 
weight ruled out. The raw correla¬ 
tion between these two was found to 
be .77; with the factors of height and 
weight ruled out, .57. Weight alone 
had nothing to do with the height of 
jump. However, the figures indicated 
that a possible slight significance might 
attach to height of the child. This is 
probably enough to account for the 
lowering of the coefficient between 
jump and age. Another possible rea¬ 
son for the lowering of this coeffi¬ 
cient may be sought in the figures 
for raw correlation of jump with height 
and weight. The raw correlation 
between jump and height was r = .67, 
and that between jump and weight 
was r = .61. Although these correla¬ 
tions are made for the entire group 
regardless of age, they are higher than 
one would expect and on that account 
may explain somewhat the lowering of 


the coefficient between jump and age. 
This does not make less accurate the 
statement that the jump, standard¬ 
ized in terms of chronological age, 
may be used as a definite, quantitative 
measure of motor coordination. 

Clinical use of the test 

In the course of developing experi¬ 
mental technique for this test, and for 
a period since the standardized norma 
have been available, wo have used the 
teat in connection with clinical work in 
the Wichita Child Research Labora¬ 
tory and have found it of diagnostic 
value in three ways: 

First, it makes possible a quanti¬ 
tative grading of defective motor Co¬ 
ordination in cases of birth injury, 
infantile paralysis, and other organic 
defects of the nervous system. The 
fact is clearly observable that children 
who have suffered birth injury are 
retarded in their motor coordination, 
and are crippled in their attempts to 
handle their bodies as other children do. 
No matter how obvious this crippling 
may be, it is often desirable to measure 
it in quantitative terms which offer a 
basis for comparison between individ¬ 
uals and between performances of the 
same individual at different times. 

Second, in a number of instances the 
test has uncovered for us slight re¬ 
tardations in motor coordination which 
were affecting the personality and 
social adjustments of children. The 
cause of the difficulty had not been 
clear to the parents because the chil¬ 
dren's ability to walk and get about 
had not been noticeably affected. In 
such cases parents uniformly com¬ 
mented as follows: “Wc knew she did 
not run and play active games with the 
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other children; but we thought it was 
because she did not like to, was lazy, 
or did not want to play with other 
children in this active way.'’ One 
child had been severely reprimanded in 
kindergarten because she did not join 
in the skipping games. The history 
of her year in kindergarten was de¬ 
scribed as completely lacking in co¬ 
operative effort and social adjustment 
to the group. The child, who was 
seven years old at the time, showed 
marked personality and social difficul¬ 
ties due to her inability to participate 
in the group play of other children, and 
was already embarked upon a career of 
school failure. The test showed that 
the child was unable to skip or play 
the running, active games of other 
children, although she did not even 
show awkwardness in walking. 
Other parents reported that their 
children had always been awkward 
and stumbled a great deal. They had 
attributed this to carelessness and in¬ 
attention because the child seemed 
able to get about in a satisfactory 
manner. These children were in¬ 
evitably shy and timid, lacking the 
self-confidence engendered by the ac¬ 
hievement of adequately controlled 
motion on the part of a child whose 
eoardination level is normal. If a 
child cannot depend upon his two feet 
to carry him safely and comfortably 
across a room and up and down steps, 
and to maintain a steady balance in the 
face of slight spacial discrepancies, 
surely this child cannot be expected to 
develop any genuine self-confidence at 
a very rapid rate. In some cases acute 
personality problems of adolescents 
could be traced to an ever-increasing 
sense of insecurity due to failure of the 


initial source o£ self-confidence, which 
had been denied them because of re- 
tarded motor coordination. In our 
experiments, children with marked 
congenital visual defects invariably 
showed retarded motor coordination 
and equally marked insecurity of per¬ 
sonality. 

Third, the test offers a quantitative 
measure of progress during a motor 
reeducation program. The motor 
reeducation technique used in the 
Wichita Child Research Laboratory 
is not that which is knowui as muscle- 
training in the orthopedic centers. 
The training differs from muscle- 
trianing in that it does not attempt to 
develop a componsatory use of the 
muscles themselves. The hypothesis 
underlying our program assumes that 
in cases where coordinations have 
failed to appear, which usually do 
appear as part of the organism's 
normal maturation process, the adap¬ 
tive chain of muscular contractions 
and kinesthesia which constitutes such 
motor coordinations can in many cases 
be set up as a learned activity. 

If this assumption is correct, any 
process by which the desired coordi¬ 
nation can be artificially and correctly 
produced should ultimately result in 
the acquisition of the coordination as a 
learned activity. Our motor educa¬ 
tion technique has consisted of at¬ 
tempts to produce the acquisition of 
these learned coordinations in a aeriea 
which should as nearly as possible ap¬ 
proximate the normal developmental 
series, beginning with the earliest type 
of grasping motion in the case of the 
hands, and rhythmic rotation of the 
feet and knees in case of the legs. 

Because we have hoped to produce 
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a chain of muscular contractions 
which would be automatized with 
kinesthesia as the only senaory stimulus, 
we have blind-folded the children 
during the periods of artificially pro¬ 
duced coordination, except in the case 
of infants of less than twelve months 
of age. In the case of the infants we 
felt that the visual environment was 
not yet operative as an important 
source of sensory cues for muscular 
contractions. 

Obviously the best form and order 
in which to present the artificially 
produced codrdinationa is still a prob¬ 
lem of research. Available informa¬ 
tion as to the order of appearance of 
different maturation levels of the same 
muscular activity and analyses of 
complex activities into their component 
maturation elements are lacking in 
completeness. In formulating a pro¬ 
gram we added to the facts at our 
command continually by means of 
observations and analyses of observ¬ 
able progress made by children under¬ 
going motor reeducation. These chil¬ 
dren were constantly under the care of 
orthopedic specialists and our observa¬ 
tions of progress were always carefully 
checked with their reports. Through 
this process of feeling our way along 
the maturation path we arrived at a 
series of training exercises which we 
feel roughly approximates successive 
levels of complexity in motor coordi¬ 
nation as achieved by children who 
make these adjustments under normal 
cii'cumstances. Because of the im¬ 
portance we attach to the develop¬ 
mental phase of the reeducation process 
tliere is very little variation with refer¬ 
ence to individual diagnosis in the 
programs carried on. Each child is 


started at the beginning of the program 
no matter what the degree of disability, 
the only variation being between cases 
whose disability is general and those 
for whom it is specifically confined to 
hand or foot coSrdination. The fol¬ 
lowing paragraphs describe this motor 
reeducation program as it has been 
developed to date: 

With the child lying on his back on 
tlie floor, we place iiia liands in normal 
grasping posture on a slender pole. 
The trainer insures this grasping posture 
by holding his own hands over those of 
the child. The trainer then lifts the 
child up and down so that the weight is 
supported by the hands which are arti¬ 
ficially forced to maintain a supporting 
grasp. As soon as progress permits, 
this exercise is followed by games sucli 
as tug of war, chinning, etc., with a soft, 
strong rope. Next in the series comes 
the dropping of a small ball and a one 
inch wooden cube from one hand into 
the other. Increased facility in this 
type of handling objects is followed 
by the working out of block patterns 
through touch and the lifting of blocics 
into pattern positions previously as¬ 
certained by touch from a model, 
Blindfold handling and identification 
of variously shaped and textured ob¬ 
jects is encouraged when the child is 
old enough. The winding and un¬ 
winding of a string around n spike 
fastened in a block of wood is usually 
introduced at about this point in 
the training program. The string is 
wound clock-wise and anti-clock-wise 
with eacli hand, Tliia has been found 
especially iieipfiil in facilitating the 
coordinations used in hand-writing by 
older children. From this point on the 
program for hand coordination be- 
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comes one of individual adaptation 
to the age, needs, and progress of the 
child. 

The foot coordination for very young 
babies is started by laying the infant 
on his back, placing a hand flat 
against the sole of each foot, holding 
the ankles in place with the fingers and 
rhythmically rotating the feet in a 
pedalling motion. In the case of 
children who are able to stand or walk, 
the training is begun by placing them 
in front of a flight of steps, blindfolding 
them,and letting them slepnponestep, 
turn around, and step down. The 
blindfold is then removed. When the 
child has achieved facility in this, an¬ 
other step is added and care is taken 
that the motion involving the two 
steps shall be a normal alternation of 
the feet. This is done even if it in¬ 
volves external support of the child 
and placement of his feet on the steps 
by the trainer. Steps are gradually 
added one at a time. When normal 
progress up and down steps is possible 
without support, the child is equipped 
with a bicycle held in a training frame 
so that it is perfectly steady. The 
training frame is one which permits the 
pedals and rear wheel to revolve, while 
the bicycle remains stationary. The 
bicycle ia carefully fitted to the child 
in such a way that when the pedal is 
at its lowest point of revolution, the 
child's foot rests horizontally on the 
pedal and the leg is straight from hip 
to ankle. The child is placed upon 
the bicycle and then blindfolded. If 
the child is unable to revolve the 
pedals, they are revolved for him while 
his feet are held upon them. After 
four or five revolutions the blindfold 
ia removed and the child ia lifted off. 
If the child can make the pedals re¬ 


volve, he ia allowed to do so for five 
or six revolutions and then the blind¬ 
fold removed and the child taken off 
the bicycle. As the child becomes more 
accustomed to the pedalling motion, he 
is allowed to pedal for a longer period 
of time, but never for more than five 
minutes at a time, 

After some measure of progress has 
been made with stair-climbing and 
pedalling and the child has achieved 
the rhythmic pedalling or stepping 
motion, he is taught to stand on one 
foot and move the other in a vertical, 
circular motion similar to the pawing 
of a horse. Following this he is 
taught to skip and do various kinds of 
rhythmic marching and stepping mo¬ 
tions to music, 

The entire training program for both 
hand and foot coordination is carried 
out with the child blindfolded when¬ 
ever he ia going through any of these 
activities. Before the training pro¬ 
gram is embarked upon, tho child is 
accustomed to blindfolding by games 
and very short periods of having his 
eyes closed or covered with his hands 
or the putting on and immediate re¬ 
moval of a bandage. Candy or sec¬ 
tions of orange are used to condition 
the child to the blindfolding with a 
liking response. No training activity 
is undertaken until the child is per¬ 
fectly comfortable and happy wear¬ 
ing a blindfold bandage. Great care 
is also maintained to be sure that 
the child does not fall or have any 
unpleasant or frightening physical 
experience during any of these activi¬ 
ties. The program is never allowed 
to become a disciplinary issue. The 
whole activity is associated with pleas¬ 
ure and assurance in the child's mind. 

Nothing that is done in the way of 
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exercise is planned or intended to 
strengthen any muscle or group of 
musolea. The objective of everything 
done is the acquisition of adaptive 
motor coordinations as learned activ¬ 
ities, Por that reason the learning 
technique is strictly adhered to. The 
exercise periods are arranged to give 
frequent, brief learning periods with¬ 
out any prolonged practice periods. 
The children are not allowed to repeat 
any given exercise more than twice 
in any practice period and the pedalling 
exercise is held rigidly to a period not 
longer than five minutes, The differ¬ 
ent exercises may be combined in one 
practice group period. Whenever the 
daily program of the child permits, he 
is given one practice period in the 
morning as soon as he gets out of bed, 
another the last thing at night before 
he gets into bed, one in the middle of 
the day, one in the middle of the fore¬ 
noon and one in the middle of the 
afternoon. New exercises are added 
to the practice group when justified 
by the child's progress. 

It will be obsei-ved that in this mo¬ 
tor reeducation program as outlined 
there is no part which involves direct 
practice in jumping, with the excep¬ 
tion of skipping, which is introduced 
toward the last of the program. We 
have used the hurdle jump test as a 
quantitative measure of progress in 
connection with such training prog¬ 
rams, and have found the progress of 
the child from one age norm to another 
reliably indicative of the general prog¬ 
ress of the child’s ability to make 
adaptive motor coordinations, as re¬ 
ported by the mother and as observed 
in visits to the laboratory. For ex¬ 
ample, the fact that a child for the first 


time is able to make a jump in good 
form over the pole at the first notch 
will coincide with the statement on the 
part of the mother that she has noticed 
in the child’s play and routine activity 
at home much less stumbling and 
much greater self-assurance. 

The motor coordinations acquired 
in the course of training programs as 
outlined are indicated as true learned 
activities by the fact that they show a 
tendency to lapse or be forgotten in 
some degree after the training program 
is discontinued even though the pro¬ 
gram has been maintained until ade¬ 
quate adaptive coordinations have been 
successfully acquired. The hurdle j ump 
test reflects this forgetting process with 
quantitative accuracy and also reflects 
the rapid restoration of efficiency dur¬ 
ing a renewal period of the training 
program. We have not had any cases 
under observation long enough yet to 
know whether these acquired motor co¬ 
ordinations can eventually be well 
enough established to justify perma¬ 
nent discontinuance of training pe¬ 
riods. We use the hurdle test to guide 
Us ill regulating the periodic resump¬ 
tion and the duration of renewed 
training periods. 

(Sea: dijferences. Table 6 shows a 
comparison of performances of boys 
and girls in the hurdle jump test. 
The records for boys are indicated by 
capital letters, and the records for 
girls are indicated by small letters. 
See table 6. 

A study of this table will show that 
there is very little difference in per¬ 
formance between girls and boys of the 
same age. What difference, there is 
seems to be consistently in favor of the 
girls up to the age of seven years, 



Cowan and Pratt: Motor Coordination 


121 


Starting with seven-year-olds, the boys 
have a slight advantage through the 
age of twelve. 

However, we do not feel that we had 
sufficient numbers in these different 
age groups to have established defi¬ 
nitely even this small sex difference. 
In view of the slight amount of differ¬ 
ence and of the small number of sub¬ 
jects in some of the groups when 
divided according to sex, we do not 
feel justified in advising the use of 
separate developmental tables for boys 
and for girls. 

SUMMARY 

(1) The results of hurdle jumping 
experiments witli children aged three 
to twelve years inclusive can be graded 
progressively in chronological age 
groups according to Dr. Gesell’s sys¬ 
tem of developmental grading. 

(2) The median jump for the age 
groups increases with chronological 
age. 

(3) The curves for the median 
jumps and the Gesell C arc similar. 

(4) Weight is not a factor in deter¬ 
mining the height of the jump. 

(5) While height of stature may be 
a factor in determining lioiglit of jump, 
it is 80 slight as to be negligible com¬ 
pared with age. 

(C) The relation of height to weight 
is not a factor in determining height 
of jump. 


(7) Chronological age is a definite 
factor in determining height of jump. 

(8) The form and height of a stand¬ 
ing hurdle jump may be measured with 
sufficient exactitude to provide a 
quantitative teat of gross motor co¬ 
ordination correlated closely with 
chronological age and applicable to 
children of ages three to twelve years 
inclusive. 

(9) The statistical findings and the 
Configuration of the results treated 
according to Dr. Gesell's system of 
grading indicate that maturation is a 
determining factor influencing the 
height of jump and that the teat as 
used is a true developmental test of 
motor cofirdination. 

(10) The test is clinically of diag¬ 
nostic value in affording a quantitative 
measure of retardation of motor co¬ 
ordination; in uncovering minor re¬ 
tardations of motor coordination; and 
as a quantitative measure of progress 
during programs of motor reeduca¬ 
tion, 

(11) There is some indication of 
slight differencea between the sexes in 
favor of the girls below the age of 
seven, and in favor of the boys of seven 
years and above. The evidence on 
this point is inconclusive. 
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A Comparison of the Flicker Thresholds 
In Children and Adults 

George W, Hartma-nn' 


T his study originated in an 
attempt to test a suggestion of 
Koffka’e (1) that if the hypoth¬ 
esis of the generally high fatigability 
of the motor nervous systems of young 
organisms be correct, then presumably 
on the sensory side the threshold of 
fusion for rotating discs should be 
lower for children than for adults, 
Koffka considers it probable that the 
resulting greater susceptibility to vis¬ 
ual fatigue should lead to the more 
rapid extinction of flicker in young¬ 
sters, since they would be unable to 
follow the last faint traces of internal 
differentiation which precede the ap¬ 
pearance of a uniform and homogen¬ 
eous field. Since the problem lends 
itself readily to a straightforward 
experimental check, the following sim¬ 
ple laboratory situation was arranged. 

The apparatus consisted of a D. C. 
motor with a slide-wire resistance for 
regulating the speed. An engineering 
tachometer was coupled to the shaft 
of the motor and permitted reading 
directly the number of revolutions 
made per minute (R. P, M.) at any 
given instant. All extraneous illum¬ 
ination was excluded from the room, 
the only light coming from a 100 watt 

' The writer ie indebted to bis graduate 
BtudentB, Mgbbcs, Swanaon and Gettig, for 
Haaistance in aeouring aubjocta oud personal 
help during tho testing seBsions. 


A^azda blue ^‘daylight” lamp sus¬ 
pended from the ceiling but directed 
upon the color mixer. Only two pairs 
of cardboard discs were mounted 
upon the rotator; one black-and-white 
combination (180® of each) and the 
other blue-and-yollow, also in equal 
proportions. Laboratory experience 
had seemed to indicate that these pairs 
yielded the smoothest and most satis¬ 
factory fusion; at any rate, the phe¬ 
nomena in question could be most 
readily followed by the subjects when 
these sets were employed. 

In the first group of trials, the rec- 
prds of a dozen normal children were 
compared with those of adult “con¬ 
trols.^’ Only persons with 30-20 
vision who passed a color-blindness 
test were used. The confidence of 
the children was gained by a timely 
distribution of candy and by encourag¬ 
ing them to inspect some of the curios 
of a psychological laboratory. The 
nature of the task was carefully and 
patiently explained to the youngsters; 
two subjects were eliminated after the 
preliminary demonstration series be¬ 
cause of evident suggestibility and 
unreliability. All observations took 
place at a distance of four feet from 
the rotator. The subjects were asked 
to watch the flicker at the edge of the 
disc and to look directly at that area. 
Although few persons normally take 


122 



Hartmann ; Flicker Thresholds 


123 


advantage of the higher sensitivity of The extinction limcns were deter- 
the peripheral retina, precautions were mined in conventional psychophysical 
taken against this possibility by ad- fashion, i.e., by taking the mean of 

TABLE 1 


Companson of the thresholds of fusion for young children and adults in terms of reuolulions 

per minute 


osacitveRS 1 

j SBX 

AOB 

180 “ ni.AOK H- 1 
180 ° WBITB j 

IBO" Dl.tlB + 

ISO” TELI.OW 

Children 

A 


7 

2,700 

2,880 

D 


11 


2,260 

C 


8 


2,050 

D 

Fomalo 

0 


3,120 

E 

Female 

10 


3,440 

F 

Male 

8 

3,320 

2,880 

G 

Male 

8 

3,370 1 

2,050 

H 

Male 

8 

2,440 1 

2,675 

I 

Male 

7 


3,110 

J 

Male 

6 


2,722 

K 

Male 

0 


3,076 

Means... 

3,105 

1 (394,64) 

2,887 

(220.91) 

A.D.’s.' 



Adults 


L 


! 22 

1 3,110 

1 

M 


20 

2,700 


N 


20 

3,200 


0 

1 Male 

19 

2,000 

2,080 

P 

Male 

10 

2,060 

2,050 

Q 

Male 

18 

2,700 

3,110 

R 

Male 

18 

2,000 

2,010 

S 

Male 

10 

2,700 

2,555 

T 

Male 

26 

2,700 


U ' 

Mule ' 

21 

3,000 

2,810 

V ' 

Male ' 

25 

3,200 

2,516 

w 

Male 

24 

1 

2,040 

2,740 

Means.. ..*.^ 

2,979 

(108.83) 

2,700 

(133.60) 

A.D ’h .. . 
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justing the observer’s cliair so that hia three ascending reatlings and three 
eyes were in a straight line with the descending ones. If anyone of the 
mixer. readings deviated markedly from the 
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trend established by the remaining 
values, it was thrown out and an extra 
record made. In all instances, the 

TABLE 3 


Comparison of the thresholds o/ /tesion for 
younger and older males in terms of 
revolutions per minute 


ouBEnvens 

xan 

180’ DI,ACK + 
ISO’ -SVIIITH 

180“ piiUB + 
180* YELLOW 

Children 

I 

7 

2,892 

2,700 

II 

7 

3,206 

3,320 

III 

6 

2,782 

2,046 

IV 

8 

2,982 

2,832 

V 

6 

3,480 

3,346 

VI 

6 

2,978 

2,840 

VII 

10 

2,005 

2,430 

VIII 

8 

3,686 

3,114 

IX 

9 

3,110 

2,670 

X 

8 

2,860 

3,076 


3,000 

(263.00) 

2,903 

(248.40) 

A.D.'s. 


Adults 


XI 

21 

3,140 

3,110 

XII 

26 

2,985 

2,740 

XIII 

22 

3.070 

3,086 

XIV 

20 

3,067 

3,074 

XV 

19 

2,068 

2,566 

XVI 

22 

3,282 

. 3,002 

XVII 

20 

3,461 

3,110 

XVIII 

23 

2,896 

2,602 

XIX 

26 

3,260 

3,134 

XX 

23 

2,842 

2,930 

Means. 

3,046 

(198.20) 

2,891 

(206.00) 

A.D.'s. 

Differenoos in fa- 
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that the adult limens are definitely 
lower than the children’s thresholds. 
This means that the presence of flicker 

TABLE 3 


Comparison of the thresholds of fusion for 
younger and older females in terms of 
revolutions par 7?iinute 


ODBKnVBnB 

AGE 

190® BLACK -f 
180® WUITB 

150" BLUB + 
180" YELLOW 

Cliildrcn 

I 

8 

2,688 

2,638 

II 

7 

2,562 

2.616 

III 

7 

2,607 

2,448 

IV 

6 

2,663 

2,674 

V 


2,671 

2,643 

VI 


2,641 

2,652 

VII 


2,638 

2,617 

VIII 


2,526 

2,647 

IX 


2,766 

2,671 

X 

6 

2,840 

2,762 

Means,... 


2,698 

2,678 

A.D.’s,... 


(81.30) 

(71,90) 


Adults 


XI 

22 

2,533 

2,616 

XII 

21 

2,600 

2,569 

xin 

26 

2,637 

2,449 

XIV 

23 

2,635 

2,522 

XV 

10 

2,633 

2,620 

XVI 

24 

2,678 

' 2,526 

XVII 

23 

2,581 

2,528 

XVIII 

21 

2,619 

1 2,627 

XIX 

22 

2,660 

1 2,681 

XX 

22 

2,027 

2,627 

Means. 

2,500 

(32.50) 

2,540 

(34.30) 

A.D.’s. 

Diflercnec in fa- 
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black-white determinations preceded can be detected by the youngster at 
the blue-yellow ones. Table 1 shows speed levels where it has ceased to exist 
the results thus secured. for the adult. The “error of variable 

From these figures it is apparent standard” seemed at first blush to be 
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responsible for these differences, since 
one could argue tliat the children may 
have waited until the flicker was 
definitely gone (in the case of the 
ascending metliod) before reporting 
extinction, The slower reaction-time 
of the youngsters would thus produce 
the effect of a higher mean threshold. 
However, this tendency (if real) would 
also operate with the descending pro¬ 
cedure and serve to produce lower 
readings, thus cancelling the former 
effect. Consequently, this explana¬ 
tion may be rejected. 

It may be argued that these cjiil- 
dren, whose average age was about 
eight years, are actually adults from 
the standpoint of sensory functioning, 
and that a fair test of Kolllta’s hypoth¬ 
esis would require the use of younger 
subjects. Unfortunately, this proved 
to be an impracticable suggestion, for 
an attempt to use a few bright nurs¬ 
ery-school children collapsed entirely 
because of their high distraetibility 
and the excessive irregularity of their 
“judgments.” A child must evidently 
be of at least school age before he can 
be of service in this type of experi¬ 
mentation. 

The heterogeneity of the ciiild group 
with respect to sex raises a more legiti¬ 
mate difficulty. The five girls yield 
a mean black-white limen of 3022 
R.P.M.; the corresponding figure for 
blue-yellow is 2870. For the six boys 
the blaolc-white average is 3175 and 
the blue-yellow 2902—in botli in¬ 
stances, the boys’ means exceed the 
girls’ by about the same amount that 
children's averages combined rise 
above those of the adults. This sug¬ 
gested the necessity for keeping the 
subjects constant in regard to sex. In 


the next series therefore, ten other boys 
with a moan age of 7| were compared 
with a new set of ten male under¬ 
graduates. These results appear in 
table 2. The precision of these values 
is somewhat greater than those given 
above since five ascending and five 
descending determinations were now 
made instead of the three previously 
required. 

On this occasion, the differences hi 
the extinction thresholds for tlio two 
groups are considerably less pro¬ 
nounced, but the children maintain the 
higher averages with both stirnulus- 
paira. Certainly no support for Koff- 
ka’s view can be found in these two 
tables—in fact, the direct opposite 
appears to be a more plausible position. 
A further check was made involving 
ten little girls and ten college women, 
the adults being te.stod first. The 
children were second grade school 
children of more than average bright¬ 
ness. The discs used in this aeries 
were of somewhat different shade 
than that previously employed, but 
the comparison between the adults 
and the youngsters is not affected 
thereby. Table 3 presents these find¬ 
ings. 

Here again complete confirmation is 
given to the results of the first two 
tables. The extinction thresholds of 
the older and younger subjects are 
essentially identical, with but a small 
margin in favor of the children on 
both sets of discs. 

These figures point to but one 
conclusion: The measured behavior of 
children of primary school age and 
young adults reveals substantially the 
same performance, with respect to the 
rates of revolution at which flicker 
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ceosea to be detected. Evidently the 
fundamental mechanisms involved in 
this type of visual discrimination 
achieve maturity relatively early in 
life. 

SUNMAnv 

Thirty young school children and 
thirty adults were measured in stand¬ 
ard psychophysical fashion with re¬ 


spect to the rotary velocity required to 
extinguish flicker effects produced by 
(1) black and white discs and (2) yel¬ 
low and blue discs, combined in equal 
proportions. No significant differ¬ 
ences between the thresholds for the 
two ago groups were found. 
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Children’s Drawings: An Experimental 
Study of Perception 

E. B. Hurlock and J. L, TnowaoN' 


D rawing, as a means of ex¬ 
pressing what one perceives, 
is commonly used in the free, 
spontaneous drawings of children* 
The purpose of the experiment to bo 
reported below was to discover what 
young children perceive with suffloient 
consciousness to portray at a later 
time, when the object is not present, 
in their spontaneous drawings of eight 
specified objects. 

Much theoretical and experimental 
work has been done in an attempt to 
study children’s drawings. Those 
studies which have any relationship to 
the study reported in this paper are 
summarized below. In summarizing 
the studies, it seemed best to use the 
historical sequence method, beginning 
with the work of Barnes (4) in 1893, 
and coming down to the present time. 

HISTORICAL SURVEY 

The drawings of 6,393 children, 
ranging in age from six to sixteen 
years, in their free illustration of the 
poem, "Johnny Look in the Air," were 
recorded and analyzed by Barnes (4). 
From the data obtained, Barnes made 

’ The senior author suggested and out¬ 
lined the problem reported in this paper, 
supervised its progress and prepared the 
manuscript for publication; the junior 
author carried out the experiment and 
presented it ns a Master's Essay nt Colum¬ 
bia University. 


many deductions, the moat Important 
of which are as follows: 

1. For tho young child, drawing is a 

language, a means of expressing 
ideas, in which symbols and con¬ 
ventional forms are used, 

2. Tho courage to express their ideas 

through pictures increases to the 
age of 13 or H years. 

3. Children like to draw large, distinct 

figures, expressed with few lines. 

4. Children arc interested in heads. 

Up to nine years of age, they draw 
full faces, then profilGS. 

6. For decorative oflocta, they uso 
colors; for drawing pLeturos, they 
prefer black and white. 

6. Typically, tho child’s drawing is full 

oS ffiovoment. 

7. There is little difforonco between 

the drawings of boys and girls. 

One year later, in 1894, Herrick (16) 
made a similar study of the drawings 
of 451 children, illustrating the same 
poem as that used by Barnes (4). He 
found that boys and girls followed the 
same lines of interest and development, 
although boys expressed themselves a 
trifle more fully. The tendency to 
draw profiles instead of full face 
occurred in 6.5 per cent of the draw¬ 
ings of the 3-6-ycar level; in 55.5 per 
cent of tho 10-ycar level; and in 68.7 
per cent of the 14-year level. 

"What children draw to please 
themselves’' was studied by Maitland 
(22) in the case of children ranging in 
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age from five to seventeen years. Up 
to the age of ten, it was found that 
attempts to draw the human form pre¬ 
dominated; objects of still life showed 
a predominance at all ages; houses, 
animals and plants were drawn less 
frequently in the older than in the 
younger age levels; and, interest in 
geometric design and ornament in¬ 
creased with age. 

As a means of determining the best 
method of teaching drawing, Lukens 
(21) made a study of the drawings of 
children from 2 to 16 years of age. 
Three-quarters of all the drawings 
studied were of human figures. The 
best drawings showed a tendency to 
draw long, firm, continuous lines. 

Biographical records and observa¬ 
tional notes of individual children’s 
drawings were made by Millicent 
Shinn, Katherine W. Slack, Eleanor 
G. Sharp and Lulu M. Chapman. 
These were edited by Brown (6) in 
1897 in the University of California 
Studies, and covered the age period of 
eighteen months to six years. Slack 
noted that after the age of 5 years 6 
months, "Ruth" began to draw houses, 
churches and boats, and that she took 
more pleasure in color than in form. 
According to Sharp, "Bayard” began 
to draw horses at 2 years of age. At 
3, he copied objects and found subjects 
more interesting than color, “Car- 
roll," Chapman reported, always 
showed an interest in color, and any 
new feature included in his drawings 
was exaggerated. 

In the study of her niece, Shinn 
observed the following stages of de¬ 
velopment in drawing: 1. Drawing as 
imitation of another’s act; 2. The first 
pictorial was the result of accidental 


resemblance in scribbling; 3. Up to 4 
years of age, forma of beauty were less 
interesting than objects; 4. There 
was a tendency to generalize, especially 
detail, and to conventionalize; 5, 
Form proved to bo more interesting 
than color. 

Gallagher (quoted by Hart (16)) 
made an analysis of the spontaneous 
drawings of children from five to fifteen 
years of age. She noted that the 
tendency to draw people increased to 
the sixth year, then declined; drawing 
of trees and horses increased to the 
seventh year, then declined; conven¬ 
tional designs increased from the 
seventh to the twelfth year, then de¬ 
clined. And, drawings of birds, ani¬ 
mals, plants, engines, cars, tools and 
stores rose and fell erratically. Small 
children use size for emphasis, and 
they draw what interests them. 

What type of drawing children from 
six to twelve years of age will make to 
illustrate a hymn referring to God, 
stars, clouds and angels, was studied 
by Hart (15). There was found to be 
a steady increase in the drawing of 
stars, sky and clouds with an increase 
in chronological age, and a steady de¬ 
crease in the number of drawings which 
depicted God, angels and the earth. 

Burk (8) in a study of the "Genetic 
versus the Logical Order in Drawing," 
found three periods of development 
which are; first, a period of wholly 
muscular movements, unguided by 
visual centers in any degree, which 
occurs in the second and third years; 
second, the begioning of crude repre¬ 
sentation, which slowly proceeds to¬ 
ward interest in accurate drawing of 
objects as really seen. This period, 
from the fourth to the ninth or tenth 
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year, is characterized by the fact that 
the visual centers show evidence of in¬ 
ability to control the delieate muscles 
of the arm, hand and fingers; third, the 
beginning of interest in the accurate 
representation of what the eye sees 
and the exclusion of associated ideas. 
The child has practically no interest in 
conventional designs and in abstract, 
geometrical forms, since drawing is a 
language for the expression of his ideas. 

In 1913, Thorndike (31) devised a 
scale to rate the child’s achievement in 
drawing. Drawings of children from 
eight to fifteen years of ago were col¬ 
lected and their value in degrees of 
merit was judged numerically, as es¬ 
tablished by a majority of judgments. 
Tlie purpose of this scale was to pro¬ 
vide an obj ective measure for marking 
drawings. 

Baldwin (3) and Waddle (32), in 
brief discussions of cliildren’a drawings, 
have attempted to show that they 
develop in a manner similar to the 
art of primitive man. The drawings, 
according to them, begin with mean¬ 
ingless lines and progress through a 
stage in which lines have meanings, a 
stage where decorations predominate, 
and finally, a stage of picture writing. 
All of these stages are an outgrowth of 
self-expression which results in an in¬ 
creasing capacity for appreciation and 
enjoyment. 

Stern (30) has expro3,9ed a similar 
idea in stating that children’s drawings 
are merely efforts to “mark down their 
ideas of things; that pleasure in draw¬ 
ing is more universal in the first than 
in the latter years of life, for children 
scribble away gayly, and arc not 
troubled by the inadequacy of their 
representations. For this reason, el¬ 


ders must not look at cluldren’s 
drawings from an aesthetic point of 
view, but rejoice that their perceptual 
life finds in them new and unrestrained 
expression.” According to Kirkpat¬ 
rick (27), the child, in the early stages 
of drawing, considers his drawing a 
success if he knows what the lines 
stand for. Later, he judges it to be 
successful if his lines are so made and 
related that others know what he 
moans. 

McCarty (23), in a study of 31,239 
spontaneous drawings, gathered from 
sections representing all parts of the 
United States, and made by children 
ranging in age from four yoars to eiglit 
years eleven months, found results 
similar to those of Maitland f22). 
Interest in the human form, fruits, 
vegetables and insects decreases witli 
age, while interest in buildings, wild- 
birds, sun, moon, stars, trees, flowers, 
geographical conceptions and com¬ 
position increase with age. Toys 
reach a high point of interest in the 
fifth years; toys and vehicles in the 
sixtli and seventh years. No real 
differences between the drawing in¬ 
terests of boys and girls was found to 
exist. 

As a means of establishing the rela¬ 
tionship between children’s drawings 
and their intelligence, Goodenough 
(12, 13, 14) analyzed 1,000 drawings 
made by children from kindergarten 
through the first four school grades. 
The object drawn was the human form 
and the drawings were analyzed to 
establish a norm for each age and class 
level. She found that the order of 
dcvelpmcnt in drawing is remarkably 
constant, even among children of very 
different social antecedents, and that 
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there is a close relationship between 
concept development, as shown in 
drawing, and general intelligence. On 
the basis of these findings, she devel¬ 
oped a "^dmwing test" as a means of 
measuring the intelligence of young 
children. 

Luguet (19, 20) has indicated that 
children's drawing passes through four 
stages, which are as follows; (1) In¬ 
voluntary drawing, in which the child, 
at first, does not know that his lines 
can represent something; (2) The 
child tries to synthesize the details 
of his drawings for the exclusive pur¬ 
pose of representing each one for its 
own sake ; (3) The child synthesizes his 
details and includes the details of the 
objects he secs. This is the period of 
"intellectual realism"; (4) The period 
of "visual realism," in which particular 
attention is given to perspective. 

Bfihler (7) has concluded that chil¬ 
dren’s drawings pass through six 
stages of development which are as 
follows: 1. Preliminary scribbling, 
which leads through accidental resem¬ 
blance to a representative function; 2. 
Drawing from memory, "out of his 
head;” 3. Portraying objects with 
their constant and essential attributes 
only; 4. Drawing to give a "graphic 
account,” in which errors in spatial re¬ 
lationships and errors in translation of 
knowledge are to be expected; 5. 
Drawing synthetically, consisting of 
addition of part after part; and, 6. 
Realistio drawing. 

Experimental procedure 

The experiment reported in the 
following pages was carried out by the 
junior writer. Every child in the 
kindergarten, first and second grades 


of four schools was given a piece of 
paper, 6x9 inches, and was asked to 
draw a picture of a man, any kind of 
man ho wished to make. No time 
limit was set and the children were 
permitted to use pencils, crayons or 
both, according to their individual 
wishes. After this drawing was fin¬ 
ished, the children were asked to draw 
in turn seven other objects; a girl, a 
house, a dog, a tree, a flower, an auto¬ 
mobile and a boat. These objeota 
were chosen not only because they 
were assumed to be familiar to every 
child and thus could be drawn from 
memory, but also because in many 
previously reported studies, they were 
found to be among the child's chief 
drawing interests. 

The schools used in this experiment 
have, as a part of the daily routine, 
some time set aside every school day 
for drawing, but no drawing is taught 
before the second grade and, even then, 
at least 80 per cent of the children's 
drawings are free and imaginative. 
With the exception, therefore, of the 
drawings done by the children between 

and 8^ years of age, those included 
in this experiment were practically 
free from the influence of any formal 
teaching. 

The younger the children, the less 
time was needed to produce the eight 
drawings asked for. The children of 
the kindergarten ages finished in an 
hour and clamored for more drawing 
opportunities. The first grade chil¬ 
dren needed an hour and a half and 
the second graders, two hours or more. 
There was a marked difference between 
the older and younger children in the 
amount of confidence and discrimina¬ 
tion shown in their drawings. Kinder- 
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garten children cheerfully and con¬ 
fidently drew any object and were 
usually satisfied with their results. 
The first graders were willing to 
attempt anything, but were often 
critical of their results. The second 
graders, on the other hand, were 
often skeptical of their abilities even 
before beginning to draw and made 
discriminating remarks about the fin¬ 
ished products. 

Subjects, As the object of this ex¬ 
periment whs to discover what children 
perceive at four different age levels, the 
grouping of the children was made on 
that basis, rather than upon their 
school grades. No children were 
younger than 4^ years, and none were 
older than 8 years and 5 months. 
They were grouped as follows: 

Level I. Children from i yrs. C moe. to 
6 yrs. 6 moB. 

Level II. Children from 6 yra, 6 mos. to 
6 yre. 6 moB. 

Level III. Children from 0 yrs, 0 mos. 
to 7 yrs. 6 xnoB. 

Level IV. Children from 7 yrs. 0 mofl. 
to 8 yrs. Q mos. 

These levels including numbers, sex, 
and intelligence quotients are given in 
table 1. 

The children of each age level were 
classified according to Terman'a five 
intelligence groups, as follows: 

Dull.. 80-89 

Dull normal. 90-109 

Superior. 110-119 

Very auperior. 120-139 

Near genius. 140- 

Levels I and II included all five groups; 
Levels III and IV only the first four. 


hebtjlts 

In classifying the 2,202 drawings 
made by the children used in this 
study, all drawings for each of tlie 
intelligence level groups were analyzed 
under the headings of "General,” 
“Specific,” “Background,'' “Associa¬ 
tion of Ideas,” “Color" and “Design.” 
In addition to these common factors, 
each object was analyzed according to 
its individual details, the smallest 
number appearing in the drawing of 
flowers, and the largest in those of a 
man and a girl. The number of times 
each thing included in the analyses 
appeared in a given group, was noted, 
and given in terms of percentage, ns 
will be seen in tho following tables. 
The crudest effort to draw any detail 
was counted. Objects were consid¬ 
ered “general,” unless specific qualities 
were evident; any picture featuring 
sky, gross, water or horizon line was 
credited with "background;" any addi¬ 
tional details as, a kennel for a dog, or 
a dock for a boat were called “asso¬ 
ciated ideas;” color was counted as 
correct except in such absurd cases as 
a man ^vith green hair, or a dog with a 
blue tail; and design was credited to 
any picture which definitely showed a 
nicety of balance in color or form. 
This was included because the writers 
constantly noted that children added a 
balancing detail to those pictures 
which seemed one-sided. Tlierc was 
no evidence of attempts at formal de¬ 
sign except in the dresses of the little 
girls, or in the gardens, whicli was 
often the form chosen for flower 
drawing. 

Tables 2 to 9 gives a complete analy¬ 
sis of tlie details of tho different draw- 
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inga made by the children, The re- number of subjects of the different 
suits are presented in terms of the I. Q. levels within each age level, no 

TABLE 1 


Classification of subjects 
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TABLE 2 

Analysis of details of drawings of a man 


(In terras of percentago of nppenraiice In each ago level) 
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TABLE 3 

Analysis of details of drawings of a girl 


(In terras of percentago of appearance in each age level) 
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percentage of appearance in each age attempt was made to analyze the re- 
level, Because cf the relatively small suits in terms of the I, Q. scores. 
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These tables show that the tendency (Brown, 6) who wrote that her niece 
to perceive the specific, rather than the drew objects of a general type before 
general, in familiar objects, increases attempting the specific. Barnes (4), 

TABLE 4 


Analysis of details of drawings of a house 
(In terms of percentage of apponmnee in each age level) 
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TABLE 5 

Analysis of details of drawings of a dog 


(In terms of percentage of nppoamnee in each age level) 
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TABLE 0 


Analysis of details of drawings of a tree 
(111 terms of percentage of uppoarnncc in oacli age level) 
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steadily with age. This is true in each 
of the eight objects drawn, and is in 
keeping with the findings of Shinn 


Baldwin (3), Waddle (32), Stern (30) 
and Biihler (7) noted the tendency to 
draw lines which stood for sitnple 


CUTLL) DQVULOPUUNT, VOL. NO. 2 













































































134 


Htjrlock and Thomson; Drawings 


essentials, then symbols standing for have included an evaluation of back- 
objects, before truly representative ground. As the children of this ex- 
draiving ocouned. periment have been allowed to use 

TABLE r 

Analysis oj details of drawings of a flower 


(In terms of percentage of appearance in each age level) 
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TABLE 8 

Analysis of details of draurinys of an automobile 


(In terms of'percentago of appearance in each ago level) 
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TABLE 9 

Analysis of details of drawings of a boat 


(In terms of percentage of appearance in each ago level) 



1 

8 

6PECXFZC 

I 

O 

A 

s 

3 

1 

1 

E 

S 

O 

g 

s 

o 

a 

1 

i 

» 

!1 

Q In 

a ^ 

fS 

O 

V 

SR 

a 

0 

Level I. 

00 

1 

10 

m 


4 

30 

20 

62 

9 

67 

29 

Level II. 

03 

7 

36 


1 

43 

24 

30 

70 

36 

80 

27 

Level III. 

62 

38 

30 


1 

28 

48 

67 

81 

Wil 


28 

Level IV. 

62 

48 

48 


13 

27 

47 

38 

08 

27 


31 


The tendency to perceive back¬ 
ground and color placement increases 
with age, and, to a lesser degree with 
intelligence, As far as the writers 
know, no studies of children’s drawings 


drawing, freely, as a means of self- 
expression, the fact that they so fre¬ 
quently include it seems significant. 
Three times in 32 ago level groupings, 
the average percentage of background 
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is less than 30; nine times it is more 
than 30; fourteen times it is more than 
50; and six times it is more than 80. 
The amount of freedom allowed these 
children in their drawing has made it 
possible for them to draw from their 
"own consciousness of things^' (Luk- 
ens, 21), and to "mark down their 
ideas of things" (Stern, 30). Our 
tables give substantial evidence that 
their consciousness and ideas of things 
are according to the laws of perception 
as stated by Koffka (18), viz., that 
perception is an inclusive experience, 
and that a figure cannot bo perceived 
without color, or darkness or light, 
spatial relationships, position and 
direction. 

Color was always present, as the 
children used crayons in every draw¬ 
ing, but ill the tables, color is only 
marked if used appropriately. The 
children of the youngest age level used 
color for the pleasure such colors 
offered them, "naturally,” (Barnes, 4) 
and “with interest” (Chapman, quoted 
by Brown, 6). Its appropriate use, by 
the cliildren of the second level in¬ 
creased 65 per cent over that of the 
first level, and each level above in¬ 
creased to some degree. 

The tendency to perceive associated 
objects and design also increases with 
age, but no relationship is shown be¬ 
tween this increase and intelligence. 
Exceptions are noted on Level IV, in 
the case of objects associated with a 
tree and a flower; exceptions in the 
increase of design occurred on Level 
III with the drawing of a girl, and on 
Level II with the drawing of a tree. 
The observations of the writer during 
the experiment, and those of several 
teachers during any drawing periods. 


suggest a very close relationship be¬ 
tween association of ideas and design. 
The association of ideas appeared to 
grow from the children's desire for a 
balance of form or color, rather than 
from a wish for associated objects. 
For instance, a child would draw a 
man and hold it up for the teacher or 
writer to see. If the drawing had not 
been placed in the center of the paper, 
and it seldom had, he would seize a 
crayon of any color, and add some 
associated object which nicely bal¬ 
anced the 6x9 paper. The nature of 
the addition seemed to depend upon 
the color of the crayon. If it hap¬ 
pened to be orange, he would add a 
sun; if green, a cluster of flower stems, 
and perhaps colored tops would follow. 
One boy drew a dog, attached to a 
leash, held by a willowy, uncertain 
looking man. He offered his drawing 
to the writer, then withdrew it, say¬ 
ing, "I’ll put a cane in the man’s other 
hand—that’ll hold him up.” Appar¬ 
ently the man had been drawn to bal¬ 
ance the dog, which had been placed 
below the center of the paper. 

There is little evidence of interest 
in formal design, which is in keeping 
with the studies made by Shinn 
(Brown, 6), Maitland (22) and Burk 
(8), all of whom stated that conven¬ 
tional design made little appeal to 
young children; seldom younger than 
11 years, according to Maitland. 
The few attempts at conventional 
design noted in the present experiment, 
were in the drawings of little girls’ 
dresses, Indian wigwams (the result of 
an Indian project), and in flowers and 
gardens. 

Tile interpretation of the details of 
specific objects is difficult, as, with the 
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exception of the man and the girl, the 
variety included differs. Generally 
speaking, the number and accuracy of 
details perceived increase with age and 
with intelligence. Attention will be 
called to one detail drawn in each of 
every object, excepting the man and 
girl, in which all details will be dis¬ 
cussed. And the different placement 
of chimneys will be used as examples of 
increased accuracy. Beginning with 
Level I, the average of the I. Q. per¬ 
centages of window curtains in the 
drawing of houses on each age level are 
18, 44, 44 and 07, respectively. Per¬ 
centages in the drawing of dogs' ears 
are 16, 66, 61 and 84; of branches on 
a tree 54, 79, 61 and 59; of petals on a 
flower 29, 38, 49 and 86; of hood lines 
on an automobile 31, 48, 66 and 83; 
and of boats showing bows and sterns 
10, 35, 39 and 46. In the drawings of 
the man and the girl, the percentages 
showing hair, hats, features, arms and 
stockings always increase with age 
level, and, with one exception, this is 
true in the drawing of trunks, legs and 
shoes. The percentages of ears and 
feet drawn fluctuate, and of buttons 
and fingers, decrease with age. The 
accurate placing of chimneys on gabled 
roofs, increases with age more con¬ 
stantly than with intelligence.. (All 
roofs were gabled; all placing was 
correct except in such cases as chim¬ 
neys slanting to right.) 

The tendency for the perception of 
details to increase with age is as would 
be expected from studies made by 
O’Shea (26), Burk (8), Judd and Cowl¬ 
ing (17), McCarty (23), Goodenough 
(14), and Btihler (7). The tendency 
for certain details to decrease with age 
is probably due to the fact that a child 


can only give his attention to a limited 
number of things at a time, and but¬ 
tons and fingers certainly play a rela¬ 
tively more important part in the life 
of a four year old, than of a six year 
old child. O’Shea (26) says that 
children’s experience with things 
causes them to draw any combination 
of their characteristics. Another 
reason may be due to a child’s in¬ 
creasing appreciation of relative size, 
as stated by Chapman (Brown, 6) and 
Gallagher (Hart, 16). Some of tho 
older children in this experiment 
criticized the drawing of fingers be¬ 
cause they were "too large for the 
picture.” And the tendency to con¬ 
ceal the fingers by drawing the hands 
in pockets, or holding something, or as 
doubled up in fists, increased with age. 
Also, there was an increasing tendency 
to cover the ears with hair or hats. 

During the experiment the writers 
noted that the older children showed 
less pleasure in drawing the human 
form than in any of the other objects. 
In each group ranging from 6| to 7^ 
years, at least five children had to be 
urged to draw a man or a girl, and the 
number doubled in the 7^ to 8^ year 
group. One of the latter refused, 
saying he couldn’t draw a man that 
looked like one. So the writer sug¬ 
gested that he draw a picture of any 
kind, and put a man in it. Fifteen 
minutes later, he presented her with 
a picture of a beautifully arched 
bridge, from which a man was fishing. 
His shins and feet were hidden by the 
bridge, and his body and face well con¬ 
cealed by an overcoat and soft hatl 
The general decrease in confidence 
attending the increase of age and dis¬ 
crimination, is in keeping with the 
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findings of Clark (9), Burk (8) and 
Biihler (7). The writers could find no 
evidence that there was less interest 
among older than among younger 
children, as stated by Clark (9), Galla¬ 
gher (Hart, 15) and Lukens (21). 
Human forms were frequently added 
to the pictures of the six other objects 
in this experiment, but the older chil¬ 
dren showed much less satisfaction in 
the human forms drawn, than they 
did in houses, automobiles and boats. 

BUMMAny 

The following statements offer a 
summary of the findings of this experi¬ 
ment: 

1. The tendency to perceive the 
specific rather than the general in¬ 
creases with age. 

2. The tendency to perceive back¬ 
ground and color placement increases 
with age, and to a lesser degree, with 
intelligence. But the perception of 
both background and color is present 
to some degree on each age level. 

3. The tendency to perceive asso¬ 
ciated objects and design increases 
with age, but shows little relationship 
to intelligence. Of the two, design, 


when considered in terms of balance, 
seems the sti'onger tendency. 

4. The tendency to perceive details 
increases with age and with intelli¬ 
gence. 

5. The accuracy of perceptions in¬ 
creases with age, and to a lesser degree, 
with intelligence, 

6. As perceptions become more dis¬ 
criminating on higher age levels, 
confidence in the ability to draw 
decreases, 

7. The ability to give artistic ex¬ 
pression through drawing sliows little 
relationship to age or intelligence. 

8. Between the ages of 4^ and 8^ 
years, inclusively, the ability for 
accurate and detailed perception, 
shows a more constant relationship to 
chronological age than to intelligence. 

9. That further coUeotions of draw¬ 
ings made by children who have been 
allowed to draw freely, as a means of 
self-expression, would offer valuable 
material for paychological study, The 
persistent tendency to perceive back¬ 
ground, is in keeping with Koffka’s 
statements of the laws of perception, 
in his introduction to the tlieory of 
Oeslall Psychology. 
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An Analysis of Two Hundred Quarrels of 
Preschool Children 

Helen C. Da we* 


D espite the modem interest 
in child development and in 
personality, maladjustment 
and social behavior, quarreling, a com¬ 
mon type of child behavior has re¬ 
ceived little or no attention. Occor 
sionally there is some discussion of 
quarrels in the literature on child 
training, in observational notes, and in 
child biographies. Sometimes quar¬ 
relsomeness appears as an item in 
rating scales for personality traits. 
What systematic treatment there is, is 
to be found mainly in the literature on 
anger, or incidental to studies of per¬ 
sonality or social behavior. 

The character of the studies made is 
indicated in the following review. 
With some types of investigation as 
summarized by Goodenough (14), we 
need not concern ourselves: for ex¬ 
ample, the theoretical literature on the 
nature of emotions, the physiological 
and neurological studies of anger, in¬ 
creased irascibility in certain mental 
and nervous diseases, racial differences 
in irascibility, etc. 

Qiiesiionnaire studies. In a ques- 
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tionnaire study Hall (16) in 1899 
made one of the earliest attempts to 
present a systematic account of anger. 
He attempted an analysis of factors 
which arouse anger, factors which in¬ 
crease irritability, and of character¬ 
istic age and sex differences in physical 
manifestations. Very young children, 
he said, vent their anger with no 
reference to the adversary; screaming 
and crying were the most clmracter- 
istio vocal responses. More recently 
Gates (13) found from records of anger 
experiences of college, women that the 
mean number of episodes for the week 
was 2.85; the modal duration was from 
ten to twenty minutes; 61 per cent of 
the episodes were followed by unfavor¬ 
able after-i'cactions of some kind. A 
similar study by Kichardson (22) on 
college men suggested that anger 
occurred somewhat more frequently 
among the male subjeeta, 

The data for a more recent and com¬ 
prehensive study of anger by Good- 
enough (14) were obtained from record 
blanks kept over a period of a month 
by the mothers of 45 children. A 
total of 1878 anger outbursts were 
analyzed for: sex and age (Uffeiences 
in motor and vocal behavior during 
anger; types of reaction classified as 
"undirected energy,” “resistant,” or 
“retaliative”; frequency and duration 
of outbursts; factors contributing to 
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increased irritability; activities during 
which anger occurs; causes of anger; 
number of outbursts and their rela¬ 
tion to such factors as health, number 
of adults in the home, time of day; 
and methods of control and their 
effectiveness. Goodenough found 
that problems of social adjustment 
constituted the most frequent single 
source of anger outbursts among chil¬ 
dren. They made up 28.1 per cent 
of the entire number reported for the 
group. 

Stiidies of personality traits. In 
certain studies of personality char¬ 
acteristics we find some phases of 
aggressiveness, or quarrelsomeness and 
their relation to other factors studied. 
Stratton (24) obtained a correlation of 
— .102 rfc.016 between emotion scores 
and academic grades of college stu¬ 
dents, indicating that success in schol¬ 
arly work is more probable the leas the 
individual is inclined to anger. All¬ 
port (1) made personality graphs for 
55 college students from data which 
included questions on anger experi¬ 
ences. A study by Goodenough and 
Leahy (15), the "Effect of Certain 
Family Relationships upon the De¬ 
velopment of Personality" considered 
certain aspects of quarrelsomeness. 
Levy (17), studying the resistant be¬ 
havior of 983 infants and children dur¬ 
ing psychological testing, found age 
differences in patterns of behavior. 
Olson (20) found a negative correlar 
tion existed at all ages between general 
intelligence and problem tendencies in 
school children. 

Rating scales and inventories. Scales 
such as the Marston Introversion-Ex¬ 
troversion scale (18), the Woodworth- 
Matthews Personal Data Sheet, and a 


scale used at the Merrill-Paltner school 
contain items referring to the subject's 
social behavior. The behavior inven¬ 
tory designed by Andrus (2) covers a 
wide range of behavior items many of 
which refer definitely to our problem; 
for instance, strike in self-defense 
when attacked, let others take toys 
without protest. 

Studies of social behavior. Phases 
of activity which are related to quarrel¬ 
ing have been studied in a manner 
more similar to the present investigOr 
tion os a result of the newer emphasis 
on social behavior. One of the earliest 
studies of this type by Verry (26) in¬ 
cluded cooperating with the group as 
one of the five types of social attitudes 
among pre-school children which she 
described. Studies by Thomas (25) 
and her associates at Teachers’ College 
have revealed individual differences 
in types of response to social contacts, 
classified as passivity, cooperation, re¬ 
sistance, and flight. Parten’s investi¬ 
gation (21) represented a systematic 
approach to the study of social be¬ 
havior. The emphasis, however, is 
more on whether or not the child 
joined a group and what r61e he played 
in it, rather than on the actual adjust¬ 
ments and relations between the chil¬ 
dren in that group. Challman (11) 
aimed by a systematic approach to 
determine what factors operated in 
determining the friendship of young 
children. Bott’s observation (5) of 
play activities in a nursery school in¬ 
cluded "relations with other children” 
as one category in the types of be¬ 
havior recorded. 

Studies devoted almost solely to quar¬ 
reling. "Using the data procured from 
a questionnaire issued by Hall in 1885 
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Burk (9) preaonted a study on teasing 
and bullying. His analysis, largely 
descriptive, ti'eated such aspects as: 
the various forms of teasing and bully¬ 
ing, and the type of reaction in the 
victim. He found that boys exceeded 
girls in the number of tormentors. 
The source of data for Bovet’a (6) 
"The Fighting Instinct,” was 500 
school-boy compositions on "Wlien 
Children Fight, Why Do They Fight. 
Tell the Story of a Fight You Have 
Seen." Bovet listed various stages in 
a fight and described their order of 
appearance; the causes of quarrels ho 
assigned to an instinct. Because of 
the theoretical views and the inade¬ 
quate treatment of the data, the results 
of the study are of little value to us, 
but it is mentioned because it is one 
of the few investigations to deal solely 
with quarreling. 

Experimental studies. Lastly, there 
are a few experimental studies which 
investigate the relations between two 
children in a situation so arranged 
that conflict easily and almost neces¬ 
sarily, arises. One of the first was 
made by Btlhler (8) upon 114 nursing 
children. They were placed in a 
room by pairs, given various toys and 
their reactions in adjusting to the 
situation were recorded. By the end 
of the first year definite individual 
differences in response liad appeared. 

Using a similar, but more objective 
and controlled method, Walker (27) 
investigated domination and subor¬ 
dination in social interaction among 
nursery school children. An unseen 
observer recorded the behavior every 
five seconds during a six minute period 
in specified categories; for example, 
screamed, pleaded, relinquished pas¬ 


sively. Consistent differences ap¬ 
peared in the behavior of each child. 
Mengert (19) made a similar study on 
ten two-year old children. One point 
was given for each instance of friendly 
or unfriendly behavior in the minute 
in which it occurred; and a final friend¬ 
liness score was computed. She too 
found considerable consistency in the 
behavior of individual children. 

Summary. In summary, the stud¬ 
ies that deal with quarreling system¬ 
atically are few in number. For tlie 
most part fclic subject has been treated 
more or less ineidentally under various 
other topics, Thus, the questionnaire 
studies on anger listed some situations 
which were social in nature and which 
might have provoked quarreling (al¬ 
though the majority of these question¬ 
naires were given to adults only). 
Rating scales and personal data inven¬ 
tories, studies of personality character¬ 
istics, of behavior problems and studies 
of social behavior also investigated 
various phases of adjustment, sonic 
recording quarreling quite directly, 
otliers more or lesa casually, Fi¬ 
nally, there were studies devoted solely 
to quarreling such ns the older ques¬ 
tionnaire studies on teasing and bully¬ 
ing and on fighting among school boys. 
And more recently, there have been 
experimental investigations of the re¬ 
actions of young children when paired 
in conflict-arousing situations. Very 
few of these, however, have attempted 
an analysis of tiie quarrel situation 
itself. 

METHOD 

Purpose. The present investiga¬ 
tion aims to study and analyze the 
quarrels of preschool children as they 



142 


Dawe : Quarrels of Preschool Children 


arise spontaneously in a relatively un¬ 
controlled social environment. The 
morning free-play period was chosen 
for observation because then teacher- 
control is at a minimum. 

Place and lime. The study was 
carried out at the nursery school of the 
Institute of Child Welfare, University 
of Minnesota, during the fall and 
winter of 1931 and 1932. The data 
are based on 200 quarrels recorded 
during the period from October 19th to 
February 17th. 

Subjects. The subjects were 40 
nurseiy school children, 19 girls, 21 
boys, ranging in age from twenty-five 
months to sixty months, with a me¬ 
dian age of 43.5 montlis. The median 
age of the boys was 38 months, of the 
girls 44 months. Their IQ^s ranged 
from 90 to 131 with a median of 106. 
These children are selected to be a 
representative sampling of the dis¬ 
tribution of occupations in Minne¬ 
apolis, grouped according to the 
Minnesota occupational rating scale. 
Actually the distribution is skewed 
since children whose parents belong in 
the lowest occupational groups, which 
shift from one locality to another, are 
difficult to obtain. 

Procedure. An observational tech¬ 
nique, the behavior sampling method 
was employed. To keep conditions as 
constant as possible the children were 
observed during the morning free-play 
period, which lasts approximately from 
9:15 to 10:30. 

In order to view the group as a 
whole, the observer watched the chil¬ 
dren from some central spot on the 
playground or from the doorway be¬ 
tween the two main playrooms. 
When a quarrel developed the observer 


moved quickly to the scene of action 
as unobtrusively as possible. Since 
all the children were quite accustomed 
to the presence of a number of observ¬ 
ers—all armed with atop watches, 
notebooks and the parapliernalia 
necessary to research—it is not felt 
that the children were at all influenced 
by this record taking. 

The procedure was to start the stop 
watch immediately upon noting evi¬ 
dences of a struggle, and to stop it 
when the issue was settled or when the 
teacher interfered. The observer did 
no recording during this time but de¬ 
voted her whole attention to the quar¬ 
rel. Immediately after, the record 
blank was completely filled out before 
continuing the observations, even if 
this meant missing some other quarrel. 
As the quarrels were of very short 
duration it is felt that errors of mem¬ 
ory were thus reduced to a minimum. 
Running notes descriptive of the 
quarrel were taken as well, for they 
provide details that the categories do 
not give and are particularly valuable 
when one refers to the record at a 
later date. 

Obviously the number of quarrels is 
an underestimate, for some were 
necessarily oznitted or not noticed. 
This happened, of course, when one 
occurred while the observer was filling 
out a record blank, when more than 
one occurred at the same time, or 
when the observer noticed the quarrel 
too late to record the cause. In any 
cases in which the cause was ambigu¬ 
ous the record was not used. 

Ex'planaiion of categories. Mime¬ 
ographed blanks prepared in advance 
provided space for recording and 
checking the name, age and sex of the 
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children, tlie duration of the quarrel, 
what the children were doing and what 
difficulty arose, the types of behavior 
under proper categories (to be de¬ 
scribed), the motor and vocal activity, 
the outcome of the quarrel, and the 
after effects. The items on the record 
blank were derived partly from the 
questionnaire forms used in Good- 
enough's study “Anger in Young 
Children" (14). 

Since the difficulties over which the 
quarrels started were almost as numer¬ 
ous in kind as the total number of 
quarrels some classification had to be 
made. Four categories were decided 
upon; possessions, physical violence, 
interference with activity, and social 
adjustment. The first typo included, 
for instance, quarrels originating over 
a child’s desire for another’s doll, or a 
child’s refusal to give up a swing. 
Difficulties were classified as physical 
violence when started, for example, by 
one child’s slapping another, or throw¬ 
ing snow or sand. Interference with 
activity would be illustrated by one 
child’s refusing to move his sled from 
the slide or by barring a child’s way 
on the walking board. Examples of 
difficulties over social adjustment 
would be; “I don't want you to play 
in my house,” or “Only girls can slide 
here.” 

The categories under type of behavior 
were used to describe the activity of 
the child during the quarrel. They 
were defined as follows: 

Non-participator was a child who 
was in a group in whicli a quarrel 
occurred but who took no lairt in the 
quarrel. 

The precipitator was tlm individual 
who caused the quarrel in the sense 


thathostarted it;for example, Stephen 
snatched Faith’s doll; or, Samuel 
wanted to get in the rocking boat so 
he tried to stop it in spite of the objec¬ 
tions of those already in it. The pre¬ 
cipitator did not always nor necessa¬ 
rily take the aggressive part in the 
quarrel; thus, Wanda precipitated a 
quarrel by knocking over a block in 
the “house.” The otlier children took 
the aggressive rfile in attacking her. 

Under aggressive behavior was re¬ 
corded the name of the child who took 
the more aggressive part in the quarrel; 
for example, Walter (precipitator) 
snatched Marjorie’s dish; she (object¬ 
ing) said "That’s mine;” Walter 
(aggressor) hit her and she immedi¬ 
ately gave up the dish. Wlien it was 
difficult to tell who was the more 
aggressive of the quarrelers the cate¬ 
gory “aggressive” was left blank. 
This was done in 36 of the 200 quarrels. 
As an instance, Lois threw sand on 
Cora. Cora pushed Lois and the 
quarrel was over. 

Retalialive behavior implied attack¬ 
ing in response to attack. Thus, 
David who objected to Walter’s shut¬ 
ting the door in his face, pushed and 
sti'uck him; Walter pushed in retuin 
and threatened to throw snow at 
David as they struggled. 

In objecting behavior the child re¬ 
sisted or objected to the action of the 
other child, or childron, -but did not 
go so far as to retaliate. Tlius, he 
might have said “no” or “stop,” but 
there was no directed attack upon the 
offender. 

Undirected energy involved crying 
and screiuning, jumping up and down, 
or stamping, without any directed re¬ 
sistance, It was also unvcrbaii?,cd; if 
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the child said “no” or “don’t," for 
example, his behavior was classified as 
objecting. 

No observable response to attack, 
and no vocalization was classified as 
passive behavior. To illustrate, Lois 
sat down in Wilma’s chair. Wilma 
said “get out,’’ pushed and pulled Lois 
out of the chair; Lois left without 
resistance. 

Occasionally the type of behavior 
changed during the course of the 
quarrel, perhaps from objecting to 
retaliation. In this event the more 
directed form of attack, thus retalia¬ 
tion was checked. 

Under activity the various forms of 
motor and vocal behavior displayed 
during the quarrel were checked for 
each child. Whenever possible, con¬ 
versation was recorded. Under “for¬ 
bid” were included such remarks as 
“don’t,” “no,” “atop”; under “com¬ 
mand” were included “get out,” “go 
away,” etc. 

Cheerful was checked for the child 
who re.sumed his play after a quarrel 
apparently happy, without showing 
signs of ill-will or annoyance. A child 
was recorded as resentful if he scolded, 
whined, complained to the other chil¬ 
dren or to the teacher, or seemed in 
any way upset by the quarrel. 

Entries were made after child yielded 
and issue yielded voluntarily to indicate 
more clearly the conditions of the 
yielding. The former means that the 
child yielded to force on the part of 
another child; and a further note was 
made to indicate to whom the child 
was forced to yield and the type of 
his reactions before yielding. Thus 
“Faith Y to F Wanda; obj.” means 
that Faith yielded to force on the part 


of Wanda after objecting. The cate¬ 
gory issue yielded voluntarily was made 
to cover those instances in which no 
child was forced to yield, but where 
the aggressor apparently abandoned 
the issue over which the quarrel arose; 
that is, the one who seemed to be win¬ 
ning gave in to the loser. To illustrate, 
Simon took Sue’s dish. She cried and 
stamped and Simon gave the dish back. 

In occasional instances the quarrel¬ 
ers compromised. For example, Bruce 
and Alfred were playing with the 
trains; Alfred pulled the train apart, 
whereupon Bruce Jiit him. Alfred in 
turn struck Bruce and then the two 
joined efforts in putting the train 
together again. 

Unsettled quarrels were those which 
the teacher (on rare occasions another 
child) inteiTupted. 

Reliability. To test the consistency 
on the record-taking, a second observer 
made independent records of ten of the 
quarrels. There were two instances of 
disagreement in classifying the type of 
difficulty, and two in classifying the 
issue because of the second obser¬ 
ver’s misinterpretation of a category. 
There was disagreement in recording 
the type of behavior for one child, and 
the after effects for two children. 
The author’s greater practice in record 
taking enabled her to make more com¬ 
plete records of motor and vocal 
activity. Except for these items the 
records of the two observers were 
identical. 

The rank order correlation for indi¬ 
vidual frequency of quarreling between 
the first loo and second 100 quarrels 
is .63 ± 07. Applying the Spearman- 
Brown prophecy formula this becomes 
.77. The rank order correlation for the 
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individual frequency of quarreling for 
the 200 quarrelSj determined by the 
odd-even method is .83 ±.03. This 
is raised to .91 by the Spearman-Brown 
formula. See table 3. 

Since the character of the data ren¬ 
ders it difficult to calculate a simple 
numerical score for the consistency of 
the other results, the author computed 
separately the results for the first 100 
and for the second 100 and for the 
total 200 quarrels. In treating the 
first 100 and second 100 quarrels 
separately we are, in effect, applying 
the basic concept of reliability; that is, 
we are virtually repeating the experi¬ 
ment. The results for tlic two halves 
showed marked similarities; hence, for 
the sake of brevity the author is pre¬ 
senting here only the figures for the 
total 200 quarrels. 

Sources of error in method. As men¬ 
tioned before the number of quarrels 
recorded is an underestimate of the 
total number that occurred and this 
may have resulted in unequal emphasis 
on those of certain children. Again, 
since only the overt after-effects are 
noticeable, possible coses of concealed 
resentment would have been unob- 
aeived. More adequate treatment of 
the child who is drawn into a quarrel 
when he happens to be near the scene 
of action would be desirable. 

The consistency of the second ob¬ 
server’s records with those of the 
author would seem to indicate that 
errors from misinterpretation are con¬ 
fined mainly to the type of difficulty 
and to the issue; a more objective 
method of classification would be of 
value here. Although the number of 
cases when divided into age groups is 
small, the greater number of quarrels 


at each age group minimizes the diffi¬ 
culty, for this is not primarily a norma¬ 
tive study but rather an analysis of 
the quarrel-situation. 

FHEQUHNCY and DUnATION OF 
QUARRELS 

Average nwnber of quarrels per hour. 
The results for frequency and dura- 

TADLE 1 

^Veguenej/ and duration of quarrels 


Hours of observation. B8.76 

Average number of quarrels por 

hour. 3.40 

Number outdoora.. 68 

Number indoors. 132 

Average number of children per 
quarrel. 2.22 


Duration of quarrels in seconds 


1 

1 

OOT- 

oooiu 

i^DOona 

Avp.riipo.-.. 1 

34.48 1 

18.46 

13 

Median.| 

21 1 



Individual frcquencioa 

Total individual frequencies. 444 

Average number of quarrels per 

child. 12 

Range in number of quorrele per 

child. 0-30 

Total quarrels for boys. 271 

Totoi quarrels for girls..... 173 

Average number of quarrels for boys. 13.56 
Average number of quarrels for girls. 9.01 


tlon of quarrels are shown in table 1. 
For tlie total 200 quarrels there arc 
58.75 houi'S of observation with an 
average of 3.4 quarrels per hour. 
The smallest number in an hour is one, 
the maximum nine. Studies on adult 
subjects, for example by Gates (13) 
and Riclinrdson (22), showed anger 
outbursts much less frequent, yet this 
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undoubtedly is largely the result of 
repression by social forces. 

Quarrels outdoors—quarrels indoors. 
There are 68 quarrels outdoors, and 
132 indoors. The greater number of 
quarrels indoors is partly the result of 
more time being spent in indoor obser¬ 
vation, yet the impression is that the 
children quarrel more frequently when 
they are in mote crowded quarters. 

Average duration of the quarrels. 
The duration of these quarrels is 
amazingly short, The range is from 
four to one hundred seventy-nine 
seconds; the average is 23.63. Of the 
200 quarrels only 13 are a minute or 
over in duration. Table 1 gives the 
average and median duration for the 
quarrels. 

Duration indoors and outdoors, The 
quarrels outdoors average 34.48 sec¬ 
onds in duration; those indoors aver¬ 
age 18.45, The difference seems 
partly explainable by the fact that the 
children are more likely to chase each 
other around when outdoors. 

Effect of teacher interference on dura¬ 
tion, It was thought that perhaps 
the brevity of the quarrels was the 
result of the teacher’s interference. 
To test this those quarrels in which 
the teacher took a hand are compared 
with those which the children settled 
themselves. 

Outdoors the average duration of 
tb'isc quarrels in which the teacher 
interferred is 35.86 seconds; the aver¬ 
age duration of quarrels with no 
interference is 34,54. Indoors, on the 
other hand, the average duration when 
the teacher interfered is 16,34; when 
there was no interference the average 
duration is 19.54 seconds. Although 
(as will be shown) the teachers inter¬ 


fered outdoors as often as indoors, 
evidently they terminated the quarrel 
indoors more quickly. This may be 
because the quarrels indoors arc more 
disturbing in a situation where the 
children arc playing closely together. 

However, in any event the quarrels 
are so short that we may conclude that 
their brief duration is a true character¬ 
istic and not a function of interference 
on the part of the teacher. 

Individual differences in duration. 
The average duration of all the quar¬ 
rels in which each child engaged was 
also computed. A rank order correla¬ 
tion of .31 ±,106 between average 
duration and age indicates a slight 
tendency for the quarrels of the older 
children to last longer than those of 
the younger ones. See table 3. How¬ 
ever, these average durations may not 
truly represent the individual children 
since the duration of the quarrel may 
be determined by a single child. A 
rank order correlation of —.09 ±.117 
between average duration of the quar¬ 
rels and frequency of quarreling indi¬ 
cates no relation. 

When we compare these results with 
those found by Gates (13), Ricliard- 
son (22) 'and others we may safely 
conclude that the quarrels of preschool 
children are remarkably shorter than 
those of adults. Reports would also 
indicate that these quarrels arc shorter 
than those of older children. Cer¬ 
tainly they arc too brief to contain the 
various stages that Bovot described in 
his study of quarrels among school 
hoys. 

Average number of children involved. 
By totaling the individual frequencies 
in quarreling for all the quarrels it is 
found that the children quarreled 444 
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times, making an average of 2.22 chil¬ 
dren in each quarrel. The greatest 
number of children in a quarrel at any 
time was five. Parten found that 
children of this age play in small 

TABLE 2 

Ape and sex differences in frequency of 
quarreling 


(ExpreaBcd in number of quarrels per hour) 


AQB 

fiOYfl 

QtllLB 

ALL 

64^05 

.442 

.210 

.312 

43-63 

.089 

.371 

.627 

30-41 

.614 

.060 

.680 

18-2B* 

.613 


.013 


* No girls in lowest age group. 


rding. The sex differences in fre¬ 
quency are given in table 1. For all 
the quarrels combined the boys quarrel 
approximately 13.55 times each; the 
girls, 9.61. Comparing the frequen¬ 
cies for the sexes within the same age 
groups (see table 2) wo find that the 
boys still exceed girls considerably in 
all but the 30-41 month group, It 
would seem, then, that the greater 
frequency of quarreling among boys is 
a true sex difference. The results of 
other investigations confirm this find¬ 
ing. 

Age differences in frequency of quar¬ 
reling. This study indicates that 
there is a tendency for quarrelsome- 


TABLE 3 


Correlations of frequencies and duration of quarrels with other factors 



p 

BPEAnMAK-onOWN 

COimBCTION 

lieiiability: 

Frequency of Ist 100 with frequency of 2nd 100. 

Frequency of odd 100 with oven 100. 

.63 ±.07 
.83 ±.03 

.77 

.91 

Duration of quarrels; 

Average duration and inorenaing age. 

.31 ±.106 

Average duration and frequency of quarrels. 

-.09 ±.117 


Frequency of quarrels: 

Groaa frequency and equated frequonoy (lat 100)... 
Groaa frequency and equated frequency (2nd 100)... 
Frequency and incrcoaing age. 

.97 ±.006 
.94 ±.013 
-.41 ±.09 


Frequency and number of days present (lat 100). . . 
Frequency and number of daya present (2nd 100)... 
Frequonoy and IQ. 

.13 ±.110 
.11 ±.I1I 
-.17 ±.114 


Frequency and number of different children with 
whom quarreled... 

.96 ±.01 





groups the greatest proportion of the 
time. 

Average number of times children 
quarrel. For the 200 quarrels the 
children average approximately 12 
quarrels each, The range is from 
0 ^ 9 . 

Sex differences in frequency of quar- 


ness to decrease with age. The rank 
order correlation between age and 
frequency of qviarreling is —.41 ±.09. 
See table 3. Conclusions can not be 
certain because of the small number 
of cases, yet quarrelsomeness seems to 
be a trait that changes with ago. 

The question also arises berc; are 
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the diifercnces found functions of age 
and sex or of the personality of the 
individuals who make up the groups, 
or of both? That is, will two-year 
old Chester be aa quarrelsome at five 
years as he is now; will he be any more 
quarrelsome than the average five-year 
old; will he be more or less quarrel¬ 
some than the average two-year old? 
The answer can be given only by 
repeating the study on larger numbers 
of children in both segregated and non- 
segregated age and sex groups. 

Frequency of quarreling and attend¬ 
ance, The frequencies were equated 
for absences because it was thought 
that the child who was present every 
day might exceed in frequency of 
quarreling the child who was absent a 
great deal, merely by virtue of the fact 
that he was present for observation 
more often. However, rank order 
coefficients of correlation between 
gross frequency and frequency after 
absences were equated of .97 ±.006 
for the first 100 and of .94 ±,013 for 
the second 100 indicate that gross fre¬ 
quency is almost as good a measure as 
equated frequency. Coefficients of 
correlation between frequency of quar¬ 
reling and number of days present are 
.13 ±.116 for the first 100 and .11 
±.111 for the second 100; this, too, 
would indicate that the number of 
days present hris little effect upon 
frequency of quarreling. 

Frequency of quarreling and IQ, 
The rank order coefficient of correla¬ 
tion between frequency of quarreling 
and IQ is —.17 ±.114 which indicates 
that the relation is slight. However, 
it is in the same direction as those 
found by Stratton (24) between IQ 
and emotion scores, and by Olson 


(20) between IQ and problem tend¬ 
encies. 

Frequency of quarreling and socio¬ 
economic status. The frequency of 
quarreling according to socio-economic 
status is presented in Table 4, Occu¬ 
pations are rated according to the 
Minnesota Occupational Rating Scale, 
in which Group I is professional, II, 
semi-professional and managerial, III, 
clerical, skilled trades and retail busi¬ 
ness, IV, semi-skilled occupations, 
minor clerical positions and minor 
business, V, slightly skilled trades and 
other occupations requiring little train¬ 
ing or ability, VI, day laborers. 

TABLE 4 

Fidalion helwoen frequency of quarreling and 
socio-economic statue 
(Showing average number of quarrels 
per hour) 


Group 1. 

.236) 

Group II. 

.427 

Group III,... 

.336 

Group IV. 

.269 

Group V. 

.219 


The implication that those of lower 
status quarrel less often is an interest¬ 
ing one but should be checked by 
studying a larger sampling, in order to 
ascertain whether these differences 
depend on the individual personalities 
within the group or whether they are 
truly affected by status. 

SIMILA.EmiilS IN AGE AND SEX OF 
CHILDIIEN WHO QUARREL 

together 

Number of different children with 
whom children quarrel. A chart was 
made showing every child with whom 
each child quarreled. The range for 
the 200 quarrels is from the child who 
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quarreled once with one child to the 
one who quarreled 42 times with 29 
different cliildren. The average per 
child is 14,6 quarrels with 11,6 differ¬ 
ent children. In other words, the 
average child seems not to have any 
particular "enemies.” As we would 
expect, a rank order coefficient of 

TABLE 6* 

Similarily in age and sex o/ children who 
quarrel together 

(Expressed in percentage of total number 
of quarrelers) 


DY AOS 

OLl>i:n 

HAUB AOS 

YOlJMClEn 

64-66 

3.7 

30.3 

05.8 

42-63 

18.0 

44.6 

30.7 

30-41 

38.1 

48.8 

13.1 

18-29 

73.6 

20.4 

0 


All ages; 

Between samo ago. 30.9 

Between different ages. 00.8 


BY 

4AVEI BBX 

OPPOeTTB BBX 

64-66 

68.2 

41.7 

42-63 

61.7 

38.2 

30-41 

47.1 

62.8 

18-29 

68.4 

41.6 

All 

65.0 

44.3 


♦ The perecntagoB in this and subsequent 
tables are based on the number of children 
involved in the quarrels. In all 200 quar¬ 
rels the 40 children participated 444 times. 
The base for computing percentages for all 
ages was, therefore, 444. 

correlation of .95 ±,01 between fre¬ 
quency of quarreling and number of 
different children with whom the child 
quarreled indicates that those who 
quarrel most often quarrel with the 
greatest number of children. See 
table 3. 

Age and sex of those who quarrel to¬ 


gether, Charts were made showing 
the age and sex of every child with 
whom each child quarreled. The 
percentages of quarrels with older 
children, children of the same age, 
younger children, and between those 
of the same, and of the opposite sex 
were computed. A range of six 
months was used to differentiate be¬ 
tween the children. In general the 
children quarrel most often with those 
of the same sex but of different ages. 
See table 6. But the youngest and 
oldest children almost necessarily had 
to quarrel with children of a different 
age since other children of the same 
age were few in number. The quarrels 
of the middle groups of children, on the 
other hand, who have equal oppor¬ 
tunity to quarrel with children older 
or younger than themselves are divided 
almost equally between those with 
children of the same age and those 
with children of different ages. Evi¬ 
dently then the age of those with whom 
the child quarrels is largely determined 
by opportunity. Whether the chil¬ 
dren would quarrel more frequently if 
the age groups were segregated, as they 
are in some nursery schools, is an in¬ 
teresting question. 

ANALYSIS OF THE QUARRBLINQ 
SITUATION 

Difficulties over which quarrels start. 
As described before, the difficulties 
were classified into several categories. 
The percentages falling in each cate¬ 
gory are given in table 6. 

Disregarding for the moment the 
age differences, we find that quarrels 
over possessions load very clearly, witli 
the rest of the quarrels divided about 
equally between the other types. 





Age and sex differences in difficulties. 
Quarrels over possessions lead at all 
ages, the number of this type decreases 
consistently with age, and, in general, 
the number of quarrels of the other 
types increases with age. See table 6, 

TABLE 6 


Types of difficulties over which quuTfcls 
start 


OT AQQ 

poBSsa- 

BIONB 

PBTfilCAL 

YlOlyBNCB 

INTBR- 

pbue 

1 wiTn 
activity ■ 

BOCIAL 

ADJUBT* 

MEHT 

54-65 

38.4 

26.9 

10.2 

16.3 

42-63 

53.9 

12.6 

22.2 

11.1 

30-41 

61.0 

11.6 

15.6 

11.C 

18-29 

73.5 

8.8 

14.7 

2.9 

All ages 

58 

13.6 

IS 

10 

fir SEX 





Boya 

60.1 

12.3 

16.2 

12.3 

Qirla 

63.2 

16,1 

24.1 

6.4 


quarrels since they have not yet 
learned to share their toys. 

Goodenough (14) found that diffieul- 
ties over possessions reached a maxh 
mum frequency between the ages of 
three and four, while this study finds 
that the youngest children start the 
most quarrels. The difference be¬ 
tween the studies, however, may very 
well be the result of differences in the 
social situation; the two year old at 
home would not be surrounded by 
children as near his own age, all want¬ 
ing the same toy. 

The boys consistently start more 
quarrels over possessions and over 
social adjustment than do the girls; 
while the girls consistently exceed in 
number of quarrels caused by physical 
violence and by interference with 
activity. Those of the "weaker” sex, 


TABLE 7 


Types of behavdor exhibited by quarrelers 


BY AQB 

PRKClfilTATOTt 

AaORBBSIVB 

EIGTAUATIVS 

OSJECTIKQ 

1 DKDinECfGb 

1 RNBnOT 

PAB31VB 

64-06 

39.3 

65.1 

47.0 


0 

4.5 

42-53 

37,9 

48.2 

60.0 


4.2 

3.6 

3(M1 

47.6 

30.4 

47.6 



7,3 

18-29 

88.0 

24.0 

34.0 


18.0 

14,0 

All ages 

46.0 

43,7 

60.6 


0,1 

6.3 

DT BSX ' 







■■ 

61.5 

48.1 

46.6 


4.8 

7.0 

Hi 

34.6 

39.9 

62.0 


8.1 

6.2 


It is interesting to note that both the 
number of quarrels over possessions 
and the number of precipitators de¬ 
crease with age. Since the majority 
of the quarrels originate over posses¬ 
sions it is not surprising to find the 
youngest children starting the most 


at this tender age, have still to learn 
of the exclusive superiority of the 
male in the domain of brute force! 

Type of behavior during the quarrel. 
Table 7 presents the percentage of 
quarrelers who displayed each type of 
behavior. 
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An interesting age difference is that 
the younger children start the moat 
quarrels, and that the number of prC' 
clpitatoi’B decreases with age. Ah 
though the younger children start 
more quarrels they take a less aggres¬ 
sive r61e during the actual struggle, or 
offer no resistance to the more violent 
behavior of the older children. But 
as the children grow older retaliation 
and aggressiveness increase. Both 
Hall (16) and Levy (17) found this 
same age difference when they noted 


very likely less aggressive because they 
quarrel most often with the older 
children. It would be interesting to 
determine how these differences would 
change if the age groups were segre¬ 
gated. In that event the type of 
behavior would bo more a function of 
individual personality than of age. 

The percentages listed under all ages 
indicate that aggressiveness and re¬ 
taliation are general characteristics of 
all quarrels, whereas objecting, un¬ 
directed energy, and passive behavior 


TABLE 8 


Molor aciivily uzhibiUd by quaneleTS 


OT AQB 

ruBniNG 

BTJlIKINa 

PUMJNa 

BtOKtMO 

pmcniNQ 

arAUPiNd 

TnROWlKO 

TnrMOB 

64-66 

40,0 

30.3 

30.3 

mu 

1.6 

0.0 

0.0 

42-53 

40.3 

30.1 

32.6 


2.4 

1.2 

1.2 

30^1 

22.6 

32.6 

1 38.0 


6.6 

3.1 

2.4 

18-29 

18,3 

28.5 

22.4 


0.0 

4:i 

2,4 

All ages 

31.3 

34.0 

1 

33,3 

4.1 

3.1 

2.0 

2.9 

ur bb:c 








■81 

31.7 

38.8 

30.0 

4.05 

1.4 

1.1 

3.3 

■■ 

31,2 

29.9 

30.9 

4.04 

6.7 

3.4 

2.3 


that the resistant responses of older 
children became more definitely di¬ 
rected against the offending person or 
object. 

As for sex difference, the more 
aggressive behavior and the more 
frequent precipitation of quarrels on 
the part of the boys would seem to 
uphold the popular opinion that boys 
are more pugnacious than girls. 

These types of behavior are un¬ 
doubtedly affected by the age, and to 
some extent the sex, of those who 
quarrel together. For example, the 
behavior of the younger children is 


characterize only a small percentage of 
them. 

Motor adivily during the quarrel. 
The percentage of quarrelers who dis¬ 
play each type of motor activity ap¬ 
pear in table 8. For the sake of 
brevity activities of infrequent occur¬ 
rence, e.g. sticking out the tongue, are 
omitted here. A.t all ages pushing, 
striking and pulling arc the moat com¬ 
mon motor activities. The older 
children exceed the younger in fre¬ 
quency of the more violent forms of 
activity; this agrees with the finding 
that the older children play a more 
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aggressive r6l6. The difSerences be¬ 
tween the sexes in motor activity 
are not particularly striking. When 
young children quarrel, motor activity 
seems an almost inevitable accompani¬ 
ment; in only three of the 200 quarrels 
is there no motor activity. 

Vocal aclimiy during (he quarrel. In 
most of the quarrels comnientB were 
recorded verbatim. Vocal activity 
was classified as crying, forbidding and 
commanding, making factual com¬ 
ments (“you hurt me,” “I had it 


Crying is the only behavior in 29,5 per 
cent of the quarrels; and crying on the 
part of one or more children occurs in 
53.6 per cent of the quarrels. Threats 
occur in 7.5 per cent; forbidding and 
commanding in 43 per cent; comments 
of fact are made in 10 per cent; conso¬ 
lation is offered in 1.6 per cent; and 
names are called in 2 per cent of the 
quarrels, Thus, crying and forbidding 
and commanding are the moat common 
types of vocal activity, while silence 
occurs more often than any single 


TABLE 9 


Vocal actwily exhibited by quarrelers 


Dt AQB 

SILSNT 

GiiiBa 

ronoiDB 

trinuAT- 

BN8 

FACTUAL 

COMMENTS 

CONBOLSB 

CAl.fiS 

NAMES 

KECirno- 

CAL 

NON-nS* 

CIFflOOAL 

64-65 

33.3 

9.1 

39.3 


10.6 

3.0 

4,6 

18.1 

43.9 

42-53 

36.7 

27.1 

24.6 


17.6 

0.0 

0.6 

10.8 

23.4 

30-41 

40.6 

30.6 

23 3 


2.4 

0.0 

0.6 

6.6 

10.6 

18-29 

63,2 

32.6 

2.0 


2.0 

0.0 

0,0 

0.0 

4.0 

All ages 

43.8 

26,3 

23.8 

3.8 

10.1 

0.0 

1.1 



DT esx 










■81 

46.7 

20.2 

28,0 

4.4 

9.2 

1.1 

1.1 

11.4 

26.4 

PH 

41.0 

35.8 

17,3 

2.8 

11,6 

0.0 

1.1 

10.4 

19.1 


first”), threatening, condoling (“I 
won’t do it any more,” “don't cry”), 
and calling names. The remarks were 
classified as reciprocal when one child 
answered the other, or as non-recipro¬ 
cal when only one child talked or when 
the remarks were made independently 
(similar to Piaget's “collective mono¬ 
logue”). 

The percentage of the 200 quarrels 
in which each type of vocal behavior 
occurred was computed. In 16 per 
cent of the quarrels no vocalizations at 
all occur; and in 77.6 per cent at least 
one of the participators is silent. 


form of vocalization. Hall, too, found 
crying the most characteristic vocal 
response. The remarks are reciprocal 
in 11 per cent of the quarrels and non- 
reciprocal in 44.5 per cent. This 
points to the infrequent occurrence of 
the argumentative type of quarrel. 

The percentage of quarrelers dis¬ 
playing each type of vocal activity is 
given in table 9. The same order of 
frequency holds as above. 

Age and sex differences in vocal 
activity. Table 9 also presents the age 
and sex differences in vocal activity. 
Silence and crying decrease with age. 
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Non-reciprocal remarks exceed the 
reciprocal at all ages. Girls, in sup¬ 
port of public opinion, exceed boys in 
crying; they also exceed the boys very 
slightly in number of factual com¬ 
ments. 

It may well be that the frequency 
and duration of quarrels change with 
the type of quarrel. In the older chil¬ 
dren WG see the beginnings of the 
argumentative type of quarrel so 

TABLE 10 

Oulcomo of iho quarrek 

percent 


Child yields to force. 47 

Child yiolda voluntarily. 10 

Compromise. 0.6 

Child interferes. 2 

Teacher intorfcrca. 36.6 


majority of the quarrels tliemselves, 
moat often by one child’s yielding to 
force on the part of another child; one 
is definitely the "victor.” 

Evidently the teachers supervise ns 
closely outdoors us indoors, for they 
interfere outdoors in 35.2 per cent and 
indoors in 35.6 per cent of the quarrels. 

Age and sex of those to whom children 
yield, compromise. Table 11 presents 
the ago and sex of those to whom the 
child is forced to yield, to wliom ho 
yields voluntarily, and with wliom ho 
compromises, giving the percentage of 
each typo according to ago and sex. 
Most often, os we would expect, a 
younger child is forced to yield to an 
older child; and moat often it is tlic 
older who voluntarily gives in to the 
younger. Only rarely docs a younger 


TABLE 11 


Influence of differences in age and sfii on outcome 



Yovyann 

TO OLDER 

BAUD AOE 
TO 6AMB 
AOB 

o/.dbh to 

YOUNOBn 

BAUE SEX 

1 oi’rofljrB 
BEX 

LDTIM 

SEXES 

Yield to force. 

per cunt 

47.3 

16 

22.2 ' 

per cent 

43.1 

36 

22.2 

per cent 

0.4 

60 

28.0 

20.0* 

1 

per cent 

53.0 

50 

60.6 

per ccui 

41 

46 1 

18.6 

6,2 

5 

14.8 

Yield issue voluntarily.| 




* Ages combined. 


commonly observed in later childhood. 
Such lengthy arguments are undoubt¬ 
edly responsible for the popular opin¬ 
ion that older children spend more time 
in fighting than they do in playing. 
These “quarrels” however are of a 
different type than the brief physical 
conflicts of the younger subjects. 

Outcome of quarrels. The percent¬ 
age of quarrels settled by each of the 
various means is given in table 10, 

Obviously the children settle the 


force an older child to yield, and rarely 
docs a younger child yield voluntarily 
to an older child. Sox differences are 
not striking. In each category the 
"Same Sex” heading leads, the result, 
no doubt of the fact that children 
quarrel more often with tliose of the 
same sex. 

After effects. Table 12 shows the 
percentage of quarrels after which the 
children are cheerful or resentful. 

Evidently the children iccovcr from 
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their quarrels very quickly for they are 
cheerful far more often than resentful 
after quarreling. The sex differences 
here are negligible. The studies of 
adults would indicate that they are 
more likely to have unfavorable after 
effects and that such reactions persist 
longer than is the case with these 
young children. Certainly the im¬ 
pression given is that the young child’s 
emotions are quickly aroused and 
quickly dispelled. 

THEORETICAL AND PRACTICAL 
IMPLICATIONS 

The greater frequency of quarreling 
indoors in crowded playrooms suggests 


TABLE 12 
After effects 



' ALL 

DDYS 1 

' aims 


per ceni 

76.5 

23.4 

per ccn< 

77.4 
22.6 1 

per c6/t< 

75,1 

(^ 4.8 

"RifiRfintifiil.. 



that the mother who wishes a peaceful 
household should encourage outdoor 
play whenever the weather permits, 
and should provide ample play space 
indoors. 

Quarrels are so short that the mother 
or teacher will find that the majority 
are settled before she has time to inter¬ 
fere. As our results show, might 
usually makes right at the preschool 
level, and to be sure, justice is not 
always done. Certainly one should 
interfere to protect the child from seri¬ 
ous physical injury and probably to 
prevent too niuch domineering on the 
part of an older and stronger child. 
In general, however, it would seem 
wise to let children figlit their own 


battles. The mother or teacher who 
continually interferes is depriving the 
child of excellent opportunities to learn 
social adjustment. 

The tendency for quarreling to de¬ 
crease with age is in line with studies 
showing that anger outbursts for 
adults are less frequent than in chil¬ 
dren. This difference may well be the 
result of social pressure; and certainly 
the type of quarreling differs, for adults 
use a variety of substitutes in place of 
the direct physical attack of the child. 

The fact that children quarrel moat 
often with those of the same sex is re¬ 
lated to the findings of investigators 
such as Payten (21) and Challman (11) 
who found that children played most 
often with those of the same sex. 
That children seem to differentiate in 
regard to sex in their friendships as 
well as in their quarrels suggests a 
possible relation between friendship 
and enmity. The increase with age in 
quarrels arising over social adjustment 
is also in line with the increase in group 
play found by Challman, Parten and 
others. As social relations become 
more complex, difficulties of group 
adjustment increase. 

Since the majority of quarrels start 
over possessions it is not surprising 
that the youngest children, who have 
not yet learned to share their toys, 
start the most quarrels. And though 
their resistance is less effective we sec 
that even the youngest children almost 
invariably attempt to stand up for 
their rights. Of course the type of be¬ 
havior displayed depends upon the 
immediate situation; a child may dom¬ 
inate one playmate and yet yield to 
another. For this reason it would 
seem wise not to segregate age groups 
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too sharply, for tJie child needs prac¬ 
tice in adjusting to a variety of social 
situations. Again, the parent who 
continually forces the older child to 
yield to tlie younger harms both. 
Likely as not the younger was at fault, 
and he too must learn to share, give 
and take. 

The most striking thing about motor 
activity is that it is almost invariably 
present as the most prominant aspect 
of the quarrel. The brevity of the 
quarrel and the apparent lack of dis¬ 
agreeable after effects would indicate 
that the child “drains off” his anger 
through motor activity and gets it out 
of his system. In the adult who, let 
us presume, suppresses the more 
primitive impulses and substitutes 
vocal repartee, quarrels last longer and 
are more likely to have unfavorable 
after eflfeota. In this studythe in¬ 
crease in reciprocal remarks among the 
older children is paralleled by increas¬ 
ing duration of quarrels. The efficacy 
of action in contrast to argumentation 
finds support here. 

SUMMAUY 

1. The average duration of the 
quari'els, 23 seconds, is surprisingly 
short, Quai'rels of tlie older children 
last longer than those of the younger. 
The brief duration of the quarrels 
seems a true characteristic and not a 
function of teacher interference, al¬ 
though the teachers do terminate 
quarrels indoors more quickly than 
quarrels outdooi’S. 

2. Boys quarrel more frequently 
and are more aggressive during quar¬ 
rels tlian girls, 

3. Quarrelsomeness tends to de¬ 
crease with age; at least quarrels of the 
type studied do. 


4. The youngest children start the 
most quarrels but take the less aggres¬ 
sive r61e during the quarrel. As chil¬ 
dren grow older aggressiveness and 
retaliation increase. 

5. A very slight negative relation is 
found between I.Q. and frequency of 
quarreling. 

6. Children quarrel most often with 
those of the same sex, who are, how¬ 
ever, either older or younger tlran 
themselves. The latter difference 
seems influenced by opportunity. 

7. The majority of quarrels are 
started by a struggle for possessions. 
The number of quaiTels of this type 
decreases with ago but still holds tho 
lead over other types at all ages. 

8. Pushing, striking and pulling are 
the most common motor activities. 
The older children indulge in the more 
violent forma more often. In only 3 
quarrels is there no motor activity, 

9. Crying, foihidding and com¬ 
manding are tlie moat common forms 
of vocal activity, although silouce is a 
more frequent reaction than any single 
activity. Talking during a quarrel 
increases with age but reciprocal con¬ 
versation is rare. There is some indi¬ 
cation that quarrels of the argumenta¬ 
tive type increase with age. 

10. The average number of quarrels 
per hour is three to four, although this 
is probably an underestimation of the 
total quarreling of this group. There 
seem to be more quarrels indoors ivheii 
the children are crowded together. 

11. The children settle the majority 
of the quarrels themselves, most fre¬ 
quently by one child's forcing another 
to yield. Most often tlie younger 
child is forced to yield to the older; and 
most often it is the older who yields 
voluntarily to tho younger. 
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12. The great majority of the chiU quickly and show no evidence of 
dren recover after a quarrel very resentment. 
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The Relation between Situation and 
Response in Vocalization of a 
Three Year Old Child‘ 

Mabtha Vance ELLESon 


INTRODUCTION 

HE purpose of the present study 
was to determine what effect, if 
any, the immediate environment 
has on the quantity of vocalization in a 
child. An. effort was made to find out 
whether the average number of utter¬ 
ances per minute is relatively the same 
in all situations which are familiar to 
the child in which he is allowed to en¬ 
gage in free play or whether this 
amount differs from one situation to 
another. 

In planning this experiment it was 
considered more worth while to make 
a thorough study of the conversation 
of one child rather than to take fewer 
records per subject on a largo number 
of children. 

Procedure 

This study consisted of taking de¬ 
tailed records of the vocal sounds of 
one subject in different environmental 
situations. The five situations pre¬ 
sented, all of which were familiar to 
the subject and relatively constant and 
in which the child was allowed to en¬ 
gage in free play, were as follows; 

1 Tho writer wishes to acknowledge her 
indebtedness to Dr. Wayne Dennis, under 
wliose direction this rcsearoh wns per¬ 
formed. 


1, In the home. The subject had 
free access to play in any room of a 
six-room apartment all of which was 
located on the same floor. The par¬ 
ents of the child were usually in tire 
apartment when the records were 
taken, but gave the subject no especial 
attention during the experimental 
periods, 

2. In the sandpile. The sandpile 
was located out of doors and was com¬ 
paratively isolated, being surrounded 
by a grove of trees on one side and a 
garage on the other. The street was 
not visible from Its location. The 
subject had played alone in this sand¬ 
pile at frequent intervals for twelve 
months prior to this experiment. 

3. In nursery school with children. 
The subject had been enrolled in the 
nursery school for a period of four 
months when the experiment began. 
She was acquainted with each of the 
seven other children in tlie nursery. 
The children wore of approximately 
the same age and had been enrolled 
for the same period of time. Play in 
the nursery school was restricted to one 
room. The school was furnished with 
the usual equipment. The children 
spent two morning hours in the nurs¬ 
ery. 

4, In bath. The subject was al- 
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lowed to play at home in the bath tub 
filled about one-third with water. 
She had been previously accustomed 
to playing in the water before being 
bathed. 

5. In the nursery alone. The child 
was taken in the afternoons to the 
same nursery which she attended each 
morning, but she was alone in the 
play-room except for the experimenter. 

For comparative purposes four addi¬ 
tional situations in which the activities 
of the child were somewhat constrained 
were presented. Each of these situa¬ 
tions presented some factor which 
might be expected to reduce the quan¬ 
tity of linguistic responses. These 
situations were as follows; 

G. Auto ride. The subject was 
taken for rides in the country in the 
family automobile (a Terraplane road¬ 
ster) driven by her father. The speed 
of the car was kept at approximately 
twenty miles per hour, 

7. Listening to music. Music con¬ 
sisting of records of nursery rhymes 
was played on a victrola which was in 
the living-room of the child’s home, 

8. Ealing an ice-cream cone. The 
subject was given a vanilla ice-cream 
cone to eat. The cone was always 
eaten in the living-room of her home. 

At a moving-picture show. The 
child was taken to a theater which she 
had previously visited to sec a movie, 
"State Fair," in which Will Rogers was 
starred. She had previously seen 
movies and had been trained to in¬ 
hibit talking in this situation. 

The movie record was a continuous 
two-hour record, divided into fifteen- 
minute intervals, but each of the other 
situations was presented for fifteen 
minutes, or only a fifteen minute 
record was taken at a time. Each 


sorb of situation was presented ton 
times, two of a kind never being pre¬ 
sented on the same day. Otherwise 
the situations were presented in a 
random order. Experimentation was 
begun at the same hour (4:00 P.M.) 
each day and on approximately seven 
days per week. In general, two situa¬ 
tions per day wore presented—tlie 
second being presented immediately 
following the first.® 

The subject used in this experiment 
was an only child who had always been 
under the constant care of her parents, 
She had served as subject of a previous 
experiment and was, therefore, well 
acquainted with the experimentor 
when this study was made. The 
child was strong, robust and emotion¬ 
ally stable. According to the Stan¬ 
ford Revision of the Binet-Simon Test, 
her I. Q. was 150. The experiments 
were begun within one week after the 
subject had passed her third birtliday. 

In recording the vocalizations, all 
sense material was written down ver¬ 
batim. The nonsense responses and 
“sing-song,” which consisted of vocal¬ 
izations uttered in a monotone, were 
indicated quantitatively, but no accu¬ 
rate phonetic record was attempted. 

The experimenter did not tallc to 
the child during an experimental 
period except when asked a direct 
question, and apparently tlie subject 
did not notice the fact that records 
were being taken. 

results: total responses 

The quantitative analysis of tlie 
records consisted of counting tlm total 
number of responses during each ex- 

’ Tlio time required for tlie performance 
of thia experiment waa approxinmtely thirty 
minutes a day for aeven weeka. 
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perimental period. In this count a 
response consisted of a meaningful 
word, an incomprehensible or non¬ 
sense word, or an accent or beat of 
“sing-song.” No doubt persona! in¬ 
terpretation of the experimenter en¬ 
tered somewhat into the recording and 
counting of these responses. There is, 
however, no reason to believe that the 
experimenter recorded differently in the 
different situations, so that differences 
or uniformities between the situations 
would be false. Following the usual 
procedure, contractions of the subject 
and verb were scored as two responses, 
whereas, contraction of the verb and 
negative, and hyphenated words were 


each of the four constrained situations 
was lower than in any of the five tree- 
play situations. While no table of re¬ 
liabilities for the constrained situations 
is presented, the figures were com¬ 
puted. The difference in quantity of 
vocalization between any one of the 
five free-play situations and the auto, 
music, ice-cream cone, or movie situa¬ 
tion was found to be reliable. 

3. A reliable difference in the quan¬ 
tity of vocalization was also found 
between any two of the four con¬ 
strained situations, the order of the 
situations from highest to lowest num¬ 
ber of vocalization being: (1) auto, (2) 
music, (3) ice-cream cone, (4) movie, 


TABLE 1 




FRSB-PLAY aitOATlONS 


consthainbd situations 


In tho 
homQ 

In ilto 
sand' 
pile 

Iq the 
nursery 
with 
ohil- 
dron 

In 

batb 

In 

nursery 

alnno 

Auto 

fldo 

Listen¬ 
ing to 
muefo 

Eating 

icc- 

craam 

eono 

At a 
movio 

Average number of linguiatio 
responses. 

423,6 

634.6 

437,6 

463.1 

480.6 

239.6 

139.6 

67 

39 


scored as one response. Table 1 
shows the average number of linguistic 
responses for each experimental situa¬ 
tion. The reliability of the differences 
in the average number of responses 
from situation to situation was then 
D 

computed. for the average 

number of responses in the free-play 
situations are shown in table 2. 

The tables show the following facta; 

1. No reliable difference in the total 
amount of vocalization occurs between 
any two of the five free-play situations; 
namely, the home, sandpile, nursery 
with children, bath, and nursery alone. 

2. The number of vocalizations in 


The fact that the differences in 
amount of vocalization in the five free- 
play situations were unreliable is of 
significance. The child was well 
adapted to the home, the sandpile, the 
nursery with children, the bath, and 
the nursery alone, each of which was a 
relatively stable situation. The quan¬ 
tity of vocalization had reached a con¬ 
stant level in these situations and 
showed no significant fluctuation from 
one experimental period to the next. 

Thus the results obtained show that 
talkativeness was a constant trait in 
this child in these five familiar, stable 
environmental situations when the 
subject was allowed to engage in free- 
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play. The results suggest that vocal¬ 
ization was highest in this sort of situa¬ 
tion. At least, no situations which we 
presented resulted in higher records, 
The fact that the quantity of vocal¬ 
ization was lower in the four con¬ 
strained situations shows that the 
"normal” flow of vocalization may be 
inhibited pi'obably by such factors as 
conflict of activity, unfamiliarity, 
quickly changing scenery, or by audi- 
toiy stimuli such as the noise of an 
auto motor or music which must be 
“talked above” in order for the con¬ 



versation to be heard. Such factors 
may explain the decrease in the 
amount of vocalization in the auto 
situation, the movie, the ice-cream 
cone, or while the subject was listening 
to music. 

Thus the present data suggest the 
theory that all stable, familiar situa¬ 
tions lead to the same quantity of 
vocalization, that no situations lead to 
a greater quantity than these, but that 
some situations do inhibit vocaliza¬ 
tion, Obviously this theory needs to 
bo tested on a larger number of cliil- 
dren in order to determine whether 


other subjects would tend to show the 
same characteristics. At present it is 
no doubt best merely to conclude that 
the vocalization of some children is in 
accord with the generalization stated 
above. In our opinion it is more im¬ 
portant to know the detailed behavior 
of some concrete individuals than to 
know the average performance of 
many subjects, no one of which may 
conform to the averages derived from 
the whole group. 

Results; Kinds of responses 

In. making a study of the records it 
was apparent that whereas the amount 
of vocalization is the same for all free- 
play situations, the type of conversa¬ 
tion differs in the various situations. 

It was therefore considered worth 
while to make a further analysis of 
these records in order to show that 
while tliG immediate enviromnentnl 
situation does not affect the total num¬ 
ber of responses it does affect the fre¬ 
quency of some types of responses. 
An effort was made to devise some 
method of tabulating the responses 
which would show how the frequency 
of certain kinds of vocalizations differs 
from one situation to another. 

This analysis of tlic records con¬ 
sisted of counting tlie following items; 

(1) The number of times objects 
present in the immediate environ¬ 
mental situation were mentioned. 

(2) The number of times objects 
absent from the immediate environ¬ 
ment were mentioned. Absent ob¬ 
jects were counted eitlier as retnembered 
objects or anticipated objects. Mem¬ 
ory objects consisted of relating an 
event or mentioning an object with 
which the subject had experienced in 
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the past; for example, “I had a cake on 
my bivthday." A'fit'id'pai'wn included 
mention of any object or event to 
which the child looked forward; for 
example, “Where are we going to live 
in the snmnier?” In counting each 
of the first two items (present objects 
and absent objects) described above, 
the number of “times” a given kind of 
object was mentioned means the num¬ 
ber of sentences in which such objects 
were mentioned. However, incom¬ 
plete sentences were considered as well 
as completed ones. 

(3) The number of proper nouns or 
personal pronouns which referred to 
imaginary playmates. 

(4) Number of sentences addressed 
directly to a person present in the im¬ 
mediate experimental situation. 

(6) The number of periods of "sing¬ 
song” responses which occurred. A 
period is a series of vocalizations in 
"aing-song" set off at either end by 
vocalizations not pronounced in a 
"sing-song" manner. 

(6) The number of periods of non¬ 
sense which occurred. Here, as above, 
a period is a series of vocalizations in 
non-sense set oB at either end by 
vocalizations not pronounced in non¬ 
sense. 

Id some cases a sentence was 
counted under more than one item, 
For example, “I will give this to Lucy 
when I go.” In the preceding sen¬ 
tence "this” referred to a present ob¬ 
ject, "Lucy” referred to an imaginary 
play-mate, and "when I go” referred 
to anticipation. Thus the above sen¬ 
tence was counted separately under 
each of the three items (present ob¬ 
jects, imaginary playmates, and antici¬ 
pation). If the above sentence was 


addressed directly to a person present 
in the immediate environmental situa¬ 
tion (a fact recorded in the records), it 
was also counted under item four, 

The average number of times each 
item occurred in each of the situations 
studied was obtained, and this average 
is shown in table 3 below. The reli¬ 
ability of the differences in the average 
of each of these items from situation to 
situation was then computed. Table 
4 shows these reliabllitlee expressed in 

D 

Sigma D’ 

The results show that while the 
situations did not differ in the total 
responses which they elicited, they did 
differ markedly in the frequency with 
which they called forth certain kinds of 
responses. 

1. Objects present in the immediate 
environment were mentioned a reliably 
greater number of times when the 
subject played in the nursery with the 
other children present than when she 
played in the nursery alone. 

2. Remembered objects played a reli¬ 
ably smaller part in the child’s con¬ 
versation while in the nursery with 
children than while playing at home or 
in the sandpile. 

3. Anticipation was reliably greater 
in the home situation than in either 
the nursery with children, nursery 
alone, or bath situation. 

4. Mention of imaginary playmates 
was reliably smaller when the subject 
played in the nursery with children 
than when she played at home, in the 
sandpile, or in the nursery alone. 

5. Sentences addressed directly to a 
person “in the nursery with children" 
situation outnumbered those in each 
of the four remaining free-play situa- 
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TABLE 3 


Average frequency of each type of reapoMc 




P'nBEi-Pl.A’r WTUATlONa 


COM&rnAIHBP HlTDATlONfl 
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dron 

In 

1 balh 

In 

nutagr^ 

ftlono 

Auto 

ride 

Llaton- 
Ing to 
^ mu&io 

Eating 
j ico- 
oreum 

CODO 

1 At a 
movlo 

Present objects. 

Absent objects; 

45.7 

37.8 

63.0 

44.2 

32.1 

23.7 

19.2 

0.4 

5.3 

Memory. 

2.6 


0.7 

2 

1.2 

1.2 

0.1 

Piiil 

0 

Anticipation. 

9 


3.7 

4.4 

5.5 

8 1 

0.4 

nKB 

I.O 

Imaginory playmates. 

Sentences addressed to 
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Elleboe: Vocalization of a Child 


tions, i.e. in home, in sandpile, in bath, 
and in nursery alone. Next in order 
(high-low) of number of sentences 
addressed directly to a person was the 
home situation. The sentences di¬ 
rectly addressed to a person in the 
home situation were reliably higher 
than those in the sandpile, nursery 
alone, or bath situations, and reliably 
lower than "in the nursery with 
children." 

6. Periods of sing-song in the sand¬ 
pile situation were reliably greater 
than in any of the other free-play 
situations. 

7. Periods of non-sense in the home 
situation were reliably lower than in 
the sandpile, nursery alone, or bath 
situation. Periods of non-sense in the 
sandpile situation were reliably greater 
than in the home, in nursery with 
children, or in the bath situation. 

Tables for the constrained situations 
are not presented to show the reliabil¬ 
ity of the differences in frequency of 
types of responses, but it is obvious 
that in these situations as in the free- 
play situations the kinds of vocaliza¬ 


tion differ in frequency from one situa¬ 
tion to another. 

summahy 

Vocalizations of one three-year-old 
child were studied in five stable and 
familiar free-play situations and in four 
situations which might be expected to 
restrain the use of language. 

The study showed that the average 
number of vocalizations per fifteen 
minute period—in which compre¬ 
hensible, mcompiehensible, and non¬ 
sense words, and "accents" in sing-song 
were counted as units of vocalization 
—did not differ between any two free- 
play situations. The kind of free-play 
situation did not affect the total output 
of vocal utterances. 

However, the sort of responses which 
made up the total vocalizations varied 
markedly from one free-play situation 
to another. 

The constrained situations reduced 
the amount of vocalization as was 
expected. These situations also dif¬ 
fered among themselves in the absolute 
and relative frequency of different types 
of vocalization by the child. 



Attitudes of Children Toward Their Own 
Bodies and Those of Other Children 

Mipiam S. Dillon 

T he purpose of this study was to wash basins and the toilets. The 
ascertain the attitudes of young toilet and wash basins for the older 
children of both sexes toward group were in a bathroom adjoining 
their own bodies when undressed, and the dressing room. There was no 
toward those of other children. segregation of the sexes in cither group, 

Two groups oJ nursery school chil- One adult was in charge of each dress- 
dren were used for observation. Group ing room and on some occasions there 
1 consisted of 11 boys and 11 girls, was an assistant. Adult observers 
whose mean age was 34.7 months with wore so common among the children 
a range from twenty-seven months to during all their activities that they 
forty-two months. The mean intel- created no unusual situation, 
ligence quotient was 117.8 with a Twenty-one observations on con- 
range from ninety-nine to one hundred secutivc school days were made of 
thirty-five. Group 2 consisted of 8 each group during the dressing period, 
boys and 8 girls, from forty-two to either before or following the afternoon 
sixty-two months in age, with a mean sleep. The observation periods aver¬ 
age of fifty-one months, The mean aged twenty-five minutes, 
intelligence quotient of this group was Tlie following behavior was rc- 
126.5 with a range from one hundred corded; manipulation of the gonitals; 
eight to one hundred forty-seven, interest in the different parts of the 
The children of the two groups did not body other than manipulation of the 
mingle with each other freely. They genitals; interest in elimination; in- 
ate and slept on different floors of the tcrost in the facts of sex differentiation; 
same building, and special parts of the language used for elimination and 
playground were assigned to each parts of the body; use of tabood 
group. However, reasonable freedom language which involved elimination 
was permitted the children to go from or the genitals; and demonstration of 
one group to another, especially on the affection, 
playground. All the children ate their 

midday meal and took their afternoon manipulation op tuk oknital 
sleep in the school. They undressed In the younger group llicrc were 14 
completely, and put on their pajamas instances of play witli Uic genitals in 
for the nap. The dressing room for some form. Four children were rc- 
thc younger group contained not only sponsible for one instance each; two 
the children's lockers, but also the boys for 2 instances each; and one 

105 
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boy was responsiblo for 4 instaacea. 
Whenever the behavior was noted by 
the teacher, the child’s attention was 
diverted to some other activity with¬ 
out reference to his behavior. The 
diversion always appeared to be na¬ 
tural and unaccented. Four cases ap¬ 
peared to be motivated by curiosity 
about the structure of the organs. 
For example, John had finished urinat¬ 
ing, but a few last drops continued to 
form. He bent over to watch these, 
and appeared to be interested in the 
opening of the urethra. He pulled 
back the foreskin, watched the last 
drop appear and fall, was apparently 
satisfied, so flushed the toilet and re¬ 
turned to his task of getting dressed. 
In 4 cases the behavior was momen¬ 
tary and appeared to bo absent- 
minded, like the habitual biting of 
nails, or pulling at the lips, with no 
evidence of a conseioua sensory re¬ 
sponse. In 4 instances the behavior, 
although of an absent-minded char¬ 
acter, was prolonged. In these cases, 
the children were exceedingly unstable 
and the tic-like manipulation of the 
genitals accompanied crying, refusals 
to comply, interference with the ac¬ 
tivities of other children, and failure 
to persist in the task of dressing. 

In the older group there were 20 
cases of play with the genitals in some 
form. 3)x children were responsible 
for 1 instance each; 3 instances were 
observed for one girl, and 11 for one 
boy. There were 7 cases in which the 
manipulation was prolonged, 5 of which 
involved the same boy. In no case 
did the manipulation appear to be 
motivated by curiosity about the 
nature of the organs. In 18 cases, the 
manipulation appeared to be mechani¬ 
cal, like the activity of a tic. 


An illustration of an habitual in¬ 
terest in play with the genitals is seen 
in the case of the girl. During the 21 
observation periods she was observed 
handling her genitals on 3 occasions. 
On 2 of these occasions she appeared 
to be fully aware of what she was 
doing, and in one instance she seemed 
to obtain some sensory response. The 
child was sitting on the floor preparing 
to put on her union suits. Her knees 
were drawn up and apart and the 
vagina opening was exposed. Her 
face carried a dreamy, far-away look. 
She absent-mindedly picked up her 
shirt and in doing so the draw string 
chanced to pass over the vulva. Her 
attention at once became centered, she 
half smiled, and continued to pass the 
String slowly back and forth over the 
vulva. There was no effort to conceal 
the act, nor was the attention attracted 
of any of the other children who were 
dressing in the same room. The 
teacher diverted the child’s attention 
by picking up her undemear, handing 
it to her, and saying, “Sec, the others 
are nearly ready to go out to play. 
You will have to hurry to catch up with 
them,” Her attention was diverted 
immediately, There was no evidence 
of a sense of shame or guilt. How¬ 
ever, she required continuous remind¬ 
ing in order to finish her dressing. It 
was reported later by the mother that 
this child was an habitual mastur¬ 
bator. Her general behavior in the 
school was unstable. She interfered 
with the activities of other children, 
had a short span of attention and 
dawdled over all routine procedures, 
including her eating. 

One boy, 4 years old, was observed 
masturbating on 11 of the 21 observa¬ 
tion periods. The play or manipula- 
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tion appeared to be a means for the 
release of tension. It ceased at once 
when the attention became centered 
on any definite activity. The penis 
was frequently erected, and the manip¬ 
ulation often consisted of drawing out 
the foreskin. On one occasion another 
boy observed him and remonstrated 
with him saying, "You will make 
yourself sore down there.” 

The manipulation of the genitals 
was not stimulated necessarily by 
nakedness, the presence of botli sexes, 
or elimination. Rather, it seemed to 
be related to a state of emotional 
instability. The activity usually was 
not accompanied by a conscious sen¬ 
sory response apparently, but was a 
mechanical, motor reaction which 
served, perhaps, as a release of tension. 
Masturbation was much more frequent 
among the boys than the girls. This 
is to be expected because of the acces¬ 
sibility of the penis. In no case was 
there an attempt to conceal the play 
nor was there any indication of a sense 
of guilt or shame. When the manipu¬ 
lation was observed by the teachers 
they manifested no disturbance, but 
attempted to center the child’s atten¬ 
tion in a definite task or play. 

Interest in parts of the body 

A list also was made of incidents 
other than manipulation of the genitals 
in which a child manifested an interest 
in his own body or that of another 
child. Such behavior as examination 
of the navel, eyes, hair, or anus, was 
recorded; also stroking of the skin; 
calling the attention of other children 
to his body, or observation of himself 
in the mirror. The ordinary, neces¬ 
sary routine activities required in 


washing the hands and face were not 
recorded. 

Sixteen observations were recorded 
for the younger children. Four of 
these concerned one girl who liad the 
habit of gently stroking the skin 
under the arms and over the ribs 
during periods when her attention was 
not actively engaged. Two similar 
instances were observed in the case of 
another girl. The navel interested one 
child on 2 occasions. She poked and 
pulled at it and made it go in and out 
by contracting and expanding the 
abdominal muscles. One boy was 
interested in his anus. The same 
child on another occasion joked about 
iiis buttocks in a way which indicated 
conditioning through contacts with 
children outside the nursery school. 
It was the commonplace occurrence 
of turning his back to another child, 
protruding the buttocks, and laugh¬ 
ingly remarking, “Kick me here" 
Both children laughed and the incident 
was closed as other interests attracted 
their attention. 

Another child exhibited a peculiar 
interest in her breasts. She was a 
rather listless child, undor-weight from 
a serious illness, and always appeared 
drowsy during the preparations for the 
afternoon sleep. When sitting on the 
toilet dui'ing these periods she often 
sucked her thumb. At other times 
she wadded up pieces of toilet paper 
into soft balls, and placed one over 
each breast under her shirt, then 
patted them gently. She would re¬ 
move them, then replace them several 
times, always patting them gently. 
They remained in place during llie nap. 

Two boys showed in interest in the 
penis as in the following iiioidcut: Bob 
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sat upon the toilet for the purpose of 
evacuation. His knees were apart and 
his penis was conspicous, Tom ap¬ 
proached, noticed the penis and began 
to poke it. Bob laughed, and both 
children appeared to be amused watch¬ 
ing it go up and down. “See your 
automobile!” said Tom. The activity 
was not concealed. The teacher di¬ 
verted their attention to other in¬ 
terests. This interest, however, was 
not eliminated. Bob returned to the 
toilet and when it was suggested that 
he had sat there long enough he 
replied, “No, I want to make another 
automobile.” 

The behavior of most of the children 
during elimination was a matter-of- 
fact as brushing the hair. This is 
illustrated by the incident of Robert 
who came into the dressing room to 
urinate. Katherine was sitting on the 
toilet next to him. She evacuated, 
left the toilet, and joined a group of 
children at the window. Robert, 
flushing his own toilet, observed that 
Katherine had not flushed hers. Im¬ 
mediately he went over to her. “Have 
you finished?” he asked, “Come, 
then, and flush your toilet; then take 
some toilet paper and clean yourself 
off.” Katherine complied, and when 
she had completed the routine, he 
departed, apparently satisfied. 

Only one instance occurred which 
indicated that a child had been con¬ 
ditioned to regard elimination as a 
tabood subject. Joe approached the 
teacher hurriedly, and drawing her 
head down close to his, he whispered. 
“B. M,” This was the same child 
who had joked about his buttocks and 
had manifested a somewhat furtive 
interest in his anus. 


One incident occurred which showed 
the contrast between the procedure 
maintained by the nursery school, and 
that still practiced in some families. 
John had been enrolled recently and 
was having difficulty in adjusting. 
Therefore his mother remained with 
him during the preparations for sleep. 
He timidly approached a toilet to 
urinate, closely followed by the mother 
who stood beside him, spreading her 
skirts between him and the little girl 
seated on the next toilet. “Hide the 
little boy! Let’s hide the little boy!” 
she whispered audibly. 

The beginning of a furtive or tabood 
interest was observed in a form of 
play which the children developed. 
At various times a child’s rectal tem¬ 
perature had been taken by one of the 
teachers. Some of the children began 
to imitate the performance in their 
play. A slender cylindrical block 
about three inches long was often used 
as a thermometer which they pre¬ 
tended to insert in the rectum. Some¬ 
times one child undressed another but 
ordinarily this was not attempted. 
When the play first appeared the 
director of the nursery school tried to 
discourage it, with the result that the 
children withdrew to secluded places 
and continued it with increased in¬ 
terest. Therefore, she changed her 
method and suggested that they play 
in the customary situations. The 
children complied. The interest in the 
game continued spasmodically for five 
weeks and finally disappeared without 
any special interference. During this 
period only one instance was observed 
of an attempt to hide the play. In all 
other cases the play was not affected 
by the presence of adults. Although 
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this game spread to many of group 1 
there were three older children who 
exhibited a more sustained interest 
than any of the others. Three in¬ 
stances were recorded in the dressing 
room during the observation periods 
which were related directly to this 
game. Ted brought a three inch nail 
into the room which he exhibited while 
undressing. Jane looked at it and 
immediately requested the teacher to 
take her temperature. “Are you sick, 
Jane?” Miss Ward asked. 

Jane dropped her eyes an instant 
and replied, “Ye-s," rather slowly, 
then quickly shook her head, laughed, 
and said emphatically, “No I” 

On another occasion, Miss Ward sat 
down on a chair in the dressing room 
with Hester in her lap and took the 
child’s temperature. At first four 
children were interested in the pro¬ 
cedure but they soon returned to their 
individual taslrs. Martin, however, 
placed a little chair immediately next, 
where he could see. He peered into 
the thermometer and the child’s anus, 
patted her buttocks gently, smiled at 
Miss Ward, and then sat contentedly 
observing and patting until the time 
was up, As Miss Ward left the room, 
he ran along behind her, saying, “Take 
my temperature, take my temperature. 
Miss Ward.” 

The interest which the children of 
the younger group displayed in this 
game appeared quite out of harmony 
with tlieir other behavior toward the 
organs of elimination. The simplest 
explanation of tiicir interest might be 
found in the first responses of the 
adults when the play appeared. Prob¬ 
ably every adult who witnessed it 
experienced a feeling of rovulsioii 


toward it, whether consciously ex¬ 
pressed or not. Such reactions seldom 
arc completely repressed and therefore 
the emotional quality may have been 
transferred to the children at the 
beginning. In any event, the early 
discouraging of the game increased its 
fascination. It lost its attractiveness 
when brought out into the open and 
the staff became schooled in reacting 
to it as towards other play. What¬ 
ever the explanation, the incident is 
significant because it demonstrated 
the ease and rapidity with which the 
excretory organs can take on a tabood 
lure, even at so early an ago as three or 
younger; this, despite the routine of 
the dressing room periods, and the 
special training of the teachers. It 
was noticed, too, that the children 
who participated most frequently were 
the older ones of the group—that is, 
approximately three years of age. 

The moat noticeable behavior of the 
children of group 2 when undressed in 
the presence of other children or 
adults, was an absence of any sense of 
impropriety. The following is a typi¬ 
cal illustration of their behavior; 

Tom, age fifty-one months, had been 
sent upstairs to the dressing room 
from the playground to put on his sun 
suit. After removing his clothes, he 
found his sun suit so twisted that he 
was unable to straighten it out. As 
there was no one to assist him he ran 
down the stairs, among visitors, past 
the groups of children standing in the 
halls, out the front door and on to the 
play ground, waving the suit above 
liis liead. The teacher helped him 
solve liis pjoblem and his lack of 
clothes interested no one. 

Seventeen observations were jnnde 



170 


Dillon ; Attitudes of Children 


of a direct interest either in their own 
bodies or those of other children in this 
older group. This interest was differ¬ 
ent from that shown by the younger 
group. These children apparently 
were aware of what they were doing 
and frequently called the attention of 
other children to their behavior. In 
some cases the children seemed to 
present the same unemotional attitude 
toward one part of their body as 
another. For example Mildred stood 
beside the toilet while Ted was urinat¬ 
ing. "What is that?” she asked. 

"That is my penis.” 

"Girls do not have a penis,” she 
remarked, looking up to the teacher 
for confirmation of her statement. 

"That's right, Mildred,” replied the 
teacher, “Only boys and men are 
made that way.” 

"And my Daddy, too,” the child 
added. The tone of the conversation 
was exactly the same as if it con¬ 
cerned hats or spectacles. 

One of the children exhibited a slight 
rash, so the teacher said, "Come, Helen 
let’s take your temperature.” As 
they left the room, Anne remarked, 
"You can put the thermometer in the 
mouth, in the anus, or under the arm.” 
All three words were used in precisely 
the same tone of voice. 

Frederick, Alicia, and Jane were 
awaiting their turn at the basin. 
Alicia pointed to Jane’s breasts. "Do 
you know what this is? That means 
you have milk in your two little things. 
That’s what happens when you have a 
baby.” 

Frederick added his bit, “Yes, 
that’s for a baby.” 

On the other hand, there were 
occasions when a child would strut 


around the room, with his abdomen 
protruding, slapping himself, and call¬ 
ing out, "See my big fat tummyt” 
Often the performance was taken up 
by other childi’en. Sometimes the 
child enjoyed watching the effect in 
the mirror. They laughed, tolled 
their eyes mischievously and poked 
at each other. There was no attempt 
to hide the activity, and the teachers 
did not interfere except to call atten¬ 
tion to the task of dressing. Such 
performances were engaged in by the 
children whose attention seemed easily 
scattered, who interfered with the 
persistence of other children, and who 
required the greatest amount of assist¬ 
ance in completing their routine tasks. 

There was but one incident in which 
a child appeared to be aware of the 
conventional impropriety of appearing 
undressed before strangers. This was 
Nan who came from a family in which 
there were 4 children, 2 of whom were 
boys. She had attended the nursery 
school for two years. On this occa¬ 
sion there were boys and girls and 2 
adults in the dressing room, all engaged 
in the customary routine. Nan 
dropped off her pajamas and walked 
about the room talking to one child 
then another. Realizing that she was 
slower than the others in dressing, 
she hurried over to her clothes which 
hung on hooks next to the open door 
lending into the hall. One of the 
teachers of the younger group stopped 
at the door to say something to the 
teacher in charge. Nan became much 
agitated, grasped her clothes about lier 
and cried out, "Go out, go on out, don’t 
you see I'm naked?” The teacher, 
who was in a hurry, passed on, ap¬ 
parently not aware of the flurry she 
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has caused. Nan proceeded with her 
dressing without further comment. 
Her behavior appeared to be more a 
matter of imitation than a symptom of 
shame. However, this incident is 
one of many which illustrated how the 
children of this group were conditioned 
to conventional behavior tlirough pre¬ 
vailing social attitudes and practices 
at home without being aware of the 
meaning of such customs. 

The following behavior suggested an 
incipient sadistic trend, or a satisfac¬ 
tion of a disagreeable emotion through 
the contemplated infliction of bodily 
pain. Julia had created so much dis¬ 
turbance in the sleeping room, that 
Mias Marsh required her to sleep apart 
from the others. The child retained a 
grudge against Miss Marsh during the 
subsequent dressing period when she 
related in detail all the things she ex¬ 
pected to do to Miss Marsh. “I’ll boat 
her here (anus), and here (abdomen), 
all naked.” The other children took 
up the theme and vied with each other 
in the tortures to be meted out on the 
body of the poor teacher, The atten¬ 
tion of the group was diverted to other 
interests, but Julia's thoughts evi¬ 
dently reverted from time to time to 
her original grudge, for she repeatedly 
uttered threats of the punishment to 
be imposed on the naked body of 
Miss Marsh, 

Two occasions were observed in 
which two children of opposite sex 
appeared to sliow special sex interest in 
each other. One of these was as 
follows: 

When the observer entered the 
dressing room most of the children 
were grouped about the teacher who 
was talking with them, and the otlicrs 


were engaged in dressing. Sue stood 
in the middle of the room, abdomen 
protruding. George stood opposite 
with abdomen out and penis erected. 
Both children were looking Intently at 
each other. Sue’s interest was di¬ 
verted by the entrance of the observer. 
She left George, oamc to the observer 
and started a conversation with no 
evidence of self-consciousness or shame. 
George followed, clutching neiwously 
at his genitals. The observer pre¬ 
sented a negative attitude to Sue who 
turned away and joined the group 
around the teacher with her back to 
George who followed her persistently, 
His abdomen was still extended, ho 
hold his penis with both hands, with 
which he touched Sue's buttocks. Sue 
turned around, looked at him impa¬ 
tiently and showed no interest. “Bring 
your ‘tee-tee’,” ho said, to which Sue 
replied, frowning, “No, nol” Ap¬ 
parently she was interested in the con¬ 
versation of the group, and was an¬ 
noyed by his interruptions. Ho left, 
still holding and pulling at his penis. 
He turned to another girl and said, 
“Look!” At this point Miss Marsh 
called his attention to his dressing. 
The child was exceedingly unstable 
during the entire period. Ho inter¬ 
fered with others, dawdled, and when 
not occupied, manipulated his penis, 
He did not comply with Miss Marsh’s 
suggestions and remained undressed at 
the close of the observation period, 

An occasion of sex interest wns 
observed by one of the teaclicrs during 
the noon meal. This was a surrepti¬ 
tious examination of the genitals by a 
girl and a boy, both fully dressed; this, 
despite the fact that they eustomni’ily 
undressed completely in the same 
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room, and played around togetlier for 
fifteen minutes or longer before or after 
file sleep period. It is apparent that 
some special interest may become 
associated wit h the genitals at an early 
age which has notliing whatever to do 
with curiosity about their physical 
appearance. 

The game of taking the temperature 
(iirough file rectum was acquired from 
(he children of tlio younger group. 
There was a distinct clifTcrcncc in. the 
attii.udo toward this play from that 
which was observed among the younger 
children. Apparently the play in¬ 
volved a set taboo, for it was never 
done openly, but always in secluded 
places and ceased as soon as the chil¬ 
dren became aware of the presence of 
an adult. The interest did not fade 
out as it liad among the younger 
children. The reaction of these chil¬ 
dren to this game is signifiaint. As a 
game it was too stupid to satisfy even 
the younger children after the clement 
of taboo was removed. To the more 
mature children the fascination must 
have been due to a more fixed and 
luysierious taboo. 

In general, it is obvious that the 
children of this group had developed a 
invicli more clofinLte aw'areness of their 
hodie.s than the younger children, 
altliough with one exception, they gave 
no cviilencG of an attitude of impro¬ 
priety ill appearing undressed before 
anyone at any time. Occasions of sex 
play between children of opposite sex 
were very infrcipicut, yet the fact that 
they occurred at all is noteworthy. It 
is ap])iii‘ont that the satisfaction of 
curiosity alone does not necessarily 
prevent these ineident.s. 

*S’c;r dijfercntiatim. In the cliissificar 


tion of sex differentiation was included 
all incidents in which the children 
showed an interest in the character¬ 
istics which distinguish tlie sexes, 
either through their behavior or lan¬ 
guage. Among the younger group of 
children there appeared very little 
evidence of any recognition of such 
differences. Probably the differences 
between boys add girls were no more 
conspicuous to them than individual 
differences among girls or among boys. 
This was indicated by the use of the 
phrase “bad boy,” which was applied 
as a tcmi of opprobrium indiscrim¬ 
inately to both sc-xoe. 

Among the children of group 2 
there was no misapplication of the 
words boy and girl. They manifested 
their consciousnees of sox difference 
chiefly by differences in clothing and 
customs. As shown previously, .some 
children recognized a physical differ¬ 
ence. However, the male organ was 
not taken generally as one of the essen¬ 
tial distinguishing cliaracteristics, but 
as an incidental possession which girls 
did not Jm])pen to have. One child, 
Lucy, appeared to have sensed the 
fundamental anatomical facts of differ¬ 
ence. The following conversation oc¬ 
curred between Lucy and Grace: 

Lucy, “YouTe not a boy.” 

Grace, “Yes, I aw.” 

Lucy, “No, you're not a boy.” 

Grace, “At home I am.” 

Lucy, “No, you can’t be, ever.” 

Grace, insistently, “Yes, I am too, 
at home.” 

Lucy, “How can you be a boy?” 

Grace, triumphantly, “’Cause I 
Wear boys’ clothes!” 

Lucy, puzzled, “That's a funny 
way.” Lucy appeared dissatisfied 
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with the explanation, and obviously 
would have protested further, but the 
attention of both children was diverted. 
On investigating the subject with the 
mothers it was found that Lucy had 
received very definite sex education 
from the time of her first questions in 
which the essentials of sex differenecs 
had been made clear, apparently. 
Grace’s sex cciucation liad been Vvague. 
She admired greatly boyish achieve¬ 
ments and at home always dressed in 
boys’ clothes. 

Snell remarks as, "Merle’s a name 
for a girl," "Boys wear tics, and girls 
do not." "Boys have short hair," 
were commonly lieard. 

One child, evidently, had received 
some information aliout nipples being 
a characteristic of the female as indi¬ 
cated in the following incident: 

Babs liad drawn a profile picture of a 
dog, standing on its liind legs. She 
Ijointcd to a row of large dots which 
she had placed conspicuously, and said, 
"Those are its buttons," Mis.s Blair 
asked, "Oh, he has on a coat?" And 
Babe replied, "No, he is a girl dog.” 
She had used the word buttons to 
signify nipples. 

Among ilio yuuiigor group uncon¬ 
cealed attempts were observed for the 
girls to imitate the boys’ mctliod of 
urinating. No such attempts were 
noticed among the girls of group 2 
during the observation periods. One 
incident was reported, however, at 
another period. Three girls who 
thought they were not observed were 
discussing the subject. The oldest 
pretended, but another child actually 
attempted to use the the toilet stand¬ 
ing up in front of it. Nal-iiriilly she 
wet her clothing which necessitated 


the aid of the teacher and gonevai 
embarrassment resulted among iiie 
group. On another occasion one of 
these girls was noticed strutting around 
the playground with a hose between 
her legs "showing off" before the other 
children. Tlie emotional tone that 
accompanied these incidents was quite 
different from that of the younger 
girls who tried to imitate the boys. 

Tabooed language. Recording was 
made of all language which the chil¬ 
dren used which man.ife.sted tabooed 
attitudes. The following behavior 
characteristics were considered evi¬ 
dence of such attitudes: 

1. The child "snickers." 

2. Tlic child attempts to conceal 
his language or bcliavior. 

3. Behavior ceases when an adult 
appears. 

4. Oiild characterizes the language 
as "ba<l words." 

Among tlie younger eliildren there 
wfus only one instance in which a 
child showed any such evidence. Tliis 
was the incident previously related in 
which a child whispered to tlie teacher 
his need for having a "B. M." 

The use of tabooed language or 
"seusitizod" words had appeared un¬ 
mistakably among children of group 
2. The language usually referred 
to elimination in some form and was 
characterized by the cluldren as "bad 
woids.” Right incidents were re¬ 
corded diiring tlic 21 observation 
periods and each incident involved 2 
or more children. When the iucidents 
were mjticed by the teacher she ignored 
them. If they did not ceaso natur.illy 
she diverted ilio ehildrcMi’s attention 
to other interest.^. Ni> cuininent was 
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over made abo\it the language. The 
following incident was typical: 

Mack sat on the floor putting on his 
pajiuiuas in a dreamy, dawdling man¬ 
ner. Suddenly lie said out loud to no 
one in particular, “Hello, B. M.!“ 
“Hello, B. M.V’ He repeated the 
plirasc with increasing animation, 
got up from the floor, crossed tlie room 
ami approaclied Bert who was undress¬ 
ing. They -svhispcred and giggled 
i,ogothei- and Mack admonished, 
“Don't you tell!" Bert then burst 
forth, “Hello, big pce-pee! Hello, 
big pco-pee!" Mack whispered again 
to lierlr, lauglicd, protruded hia abdo¬ 
men and penis saying, “ss-ss-ss." The 
inuUlont was dropped suddenly by an 
interest in another child’s activity. 
Mack pub on his pajairius and left the 
room, Bert continued to undress, 
absently talking to himself, “Mack, 

B.M.-B.M.-Mack." Tlien 

ho <iiuckly turned to Margy who stood 
about tlivee feet distant: “Hello, Mrs. 
B. M.“ and laughed. Margy re¬ 
peated, “B. M., B. M." and giggled. 
Iiiun(‘diatc]y the others in the group 
repeated the expression like a refrain 
until diverted by Miss Marsli. 

Another incident started a whole 
train rif snickers, giggle.s and “don’t 
tcllH.” Janet laid left the dressing 
room 2 ind Edna siaked: “Where did 
Janet go?” 

Miss Marsh replied, “She went to 
the toilet. She will be back in a 
momeut." 

After this commonplace comment 
Edna put lier hand over her mouth, 
shook her head, and said, “Miss 
Marsh said a bad word, a bad, had 
word.” 

“What did she say?” asked Anne. 


“Come here and I will tell you.” 
And there followed much supprevssed 
whispering. The bad word it was 
found was toilet and was sufficient to 
start some sort of tabooed associations 
in the thoughts of this child who 
passed them along to the others. 

Terns used Jor elimination and the 
genitals. Among the younger children 
a variety of family or baby terms was 
used openly and without self-con¬ 
sciousness for urination. The penis 
also wivs refcri'ed to by the use of baby 
terms. “B. M.” was used four times 
for evacuation. 

In the older group tlic children were 
entirely self-sufficient in the matter 
of elimination so that no use of any 
tcrininology seemed necessary. Penis 
was used twice, amis once, and breasts 
twice. These terms were used in the 
course of ordinary conversation and 
without emotional significance. 

It was found that some of the 
parents had taught their children 
accurate terms for elimination and the 
genitals. However, they stated that 
baby terma were soon acquired from 
the other children and used in pref¬ 
erence. 

Beha?)ior of teachers. All incidents 
of a sex nature were ignored purposely 
by tlic teachers unless the behavior was 
prolonged, in which case the attention 
of the children was diverted to other 
interests in a wixy which seemed 
natural and called no attention to the 
particular behavior. The condition¬ 
ing was passive or negative in the 
sense that the behavior of the children 
called forth no overt opposition or 
rebuke. With respect to the language 
used by the children the behavior of 
the toachens was likewise negative. 
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All “sensitized” or tabooed words were 
ignored. Although the teachers never 
used baby terms for elimination they 
seldom used specific or accurate tenns. 
For example, a child was told to go to 
the toilet when he was expected to 
urinate. The abbreviation, “B. M.” 
was always used in place of the full 
words. However, the manner and 
tone of voice used by the teachers 
were always inattcr-of-fact, or like 
those employed towfirds other activ¬ 
ities of the children. Likewise, the 
teachers did not use baby term.s for the 
organs of elimination or the genitals. 
However, no instance was obseiwed at 
any time of any teacher ever mention¬ 
ing the genitals by name in the 
presence of the children. This sUitc- 
rnent covers not only the periods of 
observation during this particular 
study but also includes a period of two 
years contact with the nursery school. 
The children were told “to clean them¬ 
selves otf” after evacuation, or to “dry 
themselves’’ after urinating. On the 
other hand, teachers were careful to 
state specifically when other parts of 
the body were concerned, “Wiish your 
hands,” or “Dry yonr face.” 

CONCLUSIONS 

From the ob.scrvations imulc in this 
study the following conclusions are 
indicated: 

The predominant attitude of chil¬ 
dren under three-and-oue-half years 
when undressed toward their own 
bodies and those of other children of 
both sexes is tlic same tus wlicn dressed. 
However, the exceptional cases were 
siitlicient to sliow that simply because 
a child is three-and-onc-half or less he 


is not necessarily without emotional 
attitudes toward his body. 

Among the children of threc-and- 
one-half to five there was, in general, 
no sense of impropriety in appearing 
undressed, but there was a more definite 
awareness and interest in their bodies 
than in the younger group. This 
awareness was shown by their com¬ 
ments and questions about various 
parts of the body and by sonic tcnrlcn- 
cLes toward exhibitionism. 

Manipulation of the genitals ap¬ 
peared to .some extent in both groups, 
the nature of which seemed to bo an 
unconscious motor activity like that 
of a tic. No sensory satisfaction snob 
as is characteristic of mastiu bation was 
evident except in one case. There was 
no effort to conceal the aclivity nor 
any manifestation of a souse of shame. 
The manipulation appeared most fre¬ 
quently during periods of inattention 
and emotional instability. 

In general, the younger group did 
not differentiate between the se.xeH. 
The expression “bad boy” was applied 
as a term of upprobrium indi.scrimi- 
natoly to either sex. 

Differences in the appearance of the 
genitals were observed apparently by 
some of the children of the younger 
group, but such differences did not 
carry a sex significance; ratlicr, they 
appeared like individual differences of 
eye color or hair. 

The children of the older group 
1 ‘ecognized anatomical differences be¬ 
tween boys and girls. However, they 
did not recognize the deteriniual ivc 
quality of such differencca, but re¬ 
garded them as incidental cliaracter- 
iatics. hlven in this group distinctions 
between boys and girls were made 
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primarily on Ihc basis of differences in 
styles of clothing, manner of wearing 
the hair and the names which the 
children bore. 

Among the younger children elimi¬ 
nation appeared to involve no taboo. 
Usually, the activity stimulated no 
notice, 

The use of "sensitized” words ap¬ 
peared unraistiikably among the chil¬ 
dren of the older group. These words 
were conoerned usually with elimina¬ 
tion in some form. 

Beginnings of a fixed tabooed in¬ 
terest in the genitals wore manifested 
among the older group through the 
tendencies to conceal their use of sen- 
sil,ized phrases, the concealed efforts 
of some girls to iraiUtc the boys in 
urination, and the furtive interest 
in the game of taking the rectal 
temperature, 

The exceedingly infrequent cases of 
sex play between children of the 


opposite sex which occurred xvere 
found only among the children of the 
older group. However, the fact that 
they occurred at all indicates that 
such play is not always motivated 
only by curiosity about the appearance 
of the genitals of the opposite sex, 

The terminology used by the chil¬ 
dren for elimination and the genitals 
rarely included specific, scientific 
terms. 

The behavior of the teachers on 
occasions of undesirable sex behavior 
of the children was either an ignoring 
of the incidents or a diverting of the 
children's attention to other interests. 
Their behavior toward elimination was 
matter-of-faet as in all routine pro¬ 
cedures. 

Although the teachers never em¬ 
ployed baby terms for elimination 
they did not use specific terms. The 
genitals xvere not spoken of at all. 



The Influence of the Environment Upon 
Health and Function* 

Max Seham and Ole: Scniijy 


T hat health habits physical anti 
mental produce marked and at 
times permanent disturbances 
in the biological fitness of the child is 
commonly believed but verifiable evi¬ 
dence to that effect either experi¬ 
mental or climeal is scarce in the 
medical and psycholc^gical literature. 
The literature on this subject is riclt 
in quantity but poor in quality. It 
consists chiefly of "addresses,” based 
upon half truths and clever slogans, 
and of medical case reports, prcsented 
as illustrations to prove a point. 

The present inveatigation' wa.sraadc 
for the purpose of finding out how 
school children live and what effect 
environmental factors have upon their 
physical and physiological well being. 

* From the Department of Podlatrics of 
the University of Minnesota. This work 
was nsaisted by a research grant frofii the 
Graduate School. 

^ We wUh to express our indebtedness 
for many valuable auggestions and criti¬ 
cisms to the following: Professore John 
Rockwell, Alvin Enrich and M. J. Van 
Wagenen of the Department of Educational 
Psychology; Dr. R. E. Scammon, Dean of 
the Medical School and Dr. G. E. Seham. 
Wc also appreciate very much the coopera¬ 
tion and the kindness of Mr. Carrol Reed, 
Superintendent of Schools of Minneapolis; 
Messrs. Albert Bank, Ross Young Princi¬ 
pals of the Sumner, Marshall and Murray 
High Schools respectively and all the 
teachers and children who gave of their 
time and their inicrest. 


When, in 1927 this study was begun, 
it was hoped that it would lead to ii 
precise and verifiable answer i,o the 
question; Wlifit effect has the environ¬ 
ment upon the health of the individual 
child? Thcoreticiilly speaking a spe¬ 
cific answer to this question sliould be 
possible. If we knew the inherent 
nature of man, by Ciireful observations 
and by the use of reliable tests wc 
•should be able to eslaiblish and even to 
me.Tsure the effect.s such infiuenccs as 
sleep, food, and other health habits 
have on the organism. However, 
with the limited methods of functional 
dhagnosis at our disposal this is prac¬ 
tically impossible. The situation 
includes a large variety of o.ausal in¬ 
fluences including individual differ¬ 
ences, ago, mentality, temperament 
and other u.ssociated factors. It is 
for these reasons that we h;ive es¬ 
pecially tried in this paper to avoid the 
fallacy of considering association and 
causation as synonymous. In pre¬ 
senting the following data it is at no 
time claimed, not even in the most 
constant .and mo.st significant associa¬ 
tions and relationships, that these con¬ 
ditions are dependent upon one an¬ 
other or arc caused by one another. 

In this .article wc have attcmptcrl (,o 
study by tbc questiimuairc method; 
(1) The percentage incidence of healtli 
habits, (2) the relation between health 
177 
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habits and functional disorders, (3) 
tho relation between one health habit 
and another, (4) the percentage in¬ 
cidence of functional disorders and (5) 
the relation between one functional 
disorder and another. 

Two hundred sixty-two children 
were studied. Seventy-oue children 
w(!re between the ages of eight to 
eleven years, and one hundred ninety- 
one between the ages of twelve to 
fifteen. The younger children were a 
mixed group of wJiite and colored 
attending school in a poor district, 
the older children came of somewhat 
bettcr-to-do parents attending Junior 
High Schools in two different locations. 

A (4TJANTITATIVE ANALYSIS OF HEALTH 
HABITS 

Sleep. The average child sleeps 
about ten hours a day. He occupies a 
room with some other member of the 
family, usually a brother or sister. He 
frequently keeps his window open, and 
awakens at least oiicc during the night 
to go to the bathroom. According to 
the Htandavd schedule 42 per cent of 
the children have an inadequate 
amount of sleep. The children who 
wont to sleep early (according to this 
schedule) fell asleep quickly, in fift.een 
to thirty minutes, whereas tliose who 
had insufficient sleep took much longer 
t,o fall asleep, some as long sis one 
hour. (This fact was obtained from 
the mother.) 

The time for going to bed varied 
on an average al)out 40 minutes 
l>etwccn the two groups of children. 
Tlie range for the younger children 
being from seven and one-half hours 
to twelve hours and for the older 
children from seven to eleven hours. 


The actual mean for the former is 10 
hours and for the latter 9.3 hours. 
This means that the child of from 
eight to ten years of this particular 
group retires at about 9 and arises a(, 
about 7, the older child retiring close 
to 10 o'clock and arising at about 7 in 
the morning. 

Dietanes. The analysis of the diet¬ 
aries by means of the questionnaire 
reveals not the quantity but merely 
what kind of food a child eats. In 
general one may say that the average 
diet of these children is one aided in 
quality depending upon the racial 
customs and habits. The diet of the 
Jewish child is characterized by an 
excessive amount of fat, improperly 
cooked vegetables, spicy foods such as 
smoked corned beef and tongue, her¬ 
ring, smoked fish and sardines. The 
Italian child eats a highly spiced diet 
with over emphasis upon the carbo¬ 
hydrates. The colored child is noto¬ 
riously iiTegular in his food habits, 
going on eating sprees between tneals 
and late at night. The dietary of the 
native American child is more properly 
balanced although deficient in the 
variety of vegetables. 

Perhaps the following general criti¬ 
cism may be made of the diets as 
reported by tlie children, (1) One 
sided and monotonous, (2) vegetables, 
insufficient in amount and variety, (3) 
too many condiments and spurious 
foods. 

Quantitative studies were made of 
the amount of candy, coffee, and milk 
consumed. 

Candy. There is apparently very 
little difference in the average amount 
of candy eaten between the younger 
and the older children, the average 



Seham and Schey: Environment and Health 


179 


being 2.0 and 2 pieces respocUvcly. 
Except for 10 per cent uf the older 
children candy is eaten regularly 
every day by all of them. 

Coffee. About one half of the 
younger children drink coffee daily, 
the average of the total group being 
one half of a cup a day, slightly higher 
for the older children (.67 of a cup). 
Fifty-eight per cent of the older 
children drink no coffee at all. 

Milk. The younger children drink 
on an average more milk thiin tlie 
older, 3 against to 2.4 oupa. Forty 
per cent of the youziger iind 25 per 


the ages of eight and eleven play as 
much as the boys of the some age, but 
the older girls play less than their male 
contemporaries. The average indoor 
play of the younger child is 1 hour and 
44 minutes and that of the older child 
is 1 hour and 10 minutes. 

Home study. The girls average more 
home study tlian the boys at all ages. 

Musical insirummis. Eighty per 
cent of the younger and 67 per cent of 
the older children receive no musical 
instructions nor own a musical instru¬ 
ment. The remaining 20 per cent and 
33 i>ci* cent respectively spend between 


TABLE I 

A fjuantilativc study of tkv heallK hiibits of 65 youngcT and 18t older children 



cent of tlie older drink daily one quart 
or more, 87 per cent and 70 per cent 
respectively drink one pint or more. 
Five per cent of the former aud 11 
per cent of the latter do not drink milk. 

Play. A quantitative study of play 
is somewhat difficult to make. Not¬ 
withstanding the fact that the answers 
bearing on this subject gave a low 
similarity score, the general infonna- 
tion obtained may be of value. The 
average amount of play after school is 
2 hours and 31 minutes for the younger 
and 2 hours and 48 miiuxtes for the 
older children. The girls between 


seventeen and eigliteen minutes in 
daily practice. The maximum Ihno 
spent by both groups is practically the 
same. 

Social actwily. The average at¬ 
tendance of eveniug performances at 
motion picture theatres is about the 
same in botli groups—usually one 
evening a week. However, the maxi¬ 
mum number of visit.s is much higher 
for tlie older than the younger child, 7 
times aa compared to 3 tijiica a week. 
Sixteen per cent f)f Ihc* funner and 50 
per cent of the latter never iilleiid 
movies in Uxe evening. The ratlio has 
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substituted somowlint for the movie 
ill eiitertaiiiinent. TJie younger chil¬ 
dren apoiid on an average 45 minutes 
a day lisienitig to the radio whereas the 
older children average about 70 min¬ 
utes. Forty per cent of the former do 
nut listen to the radio at all against 
27 per cent of the latter. Apparently 
going to parties docs not play very 
much of a role in the clukl’s life. The 
average nutnber of evening parties for 
all chilliren is about the same, less tlian 
on(‘ party a month. 

Clubs. The data collected show 
that the younger children spend more 


functional disorders. Just how much 
lack of sleep and over how long a 
period is required to produce such 
symptoms has never been studied. 
Neither do we know whether sleep 
alone or sleep in association with other 
inadequacies of living are necessary to 
produce such disorders. As a stand¬ 
ard for adequate sleep the Seham 
schedule given in tabic 3^ was used. 
Any sleeping schedule thirty minutes 
or more below that standard was con¬ 
sidered inMlcquate. Moreover in scor¬ 
ing the function of sleep we considered 
the quality of sleep and the psychology 
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A comparison of the pcrecritagc inndenee of hriallk habits in younger and older children 
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time tluin the older attending club 
meelmgs. This may be due to the 
fact Mint the former live in a district 
whore social seltloinen.t,s are many and 
whore, children are wont to sjxmd a 
groat deal of their time. 

Chores. The younger children aver- 
ngo 30 minutes per day for various 
chores around the house, and the 
older 44 minutes. 

The relationship between health habits 
and functional di.sorchrs 
The fador of sleep. It is commonly 
b(‘Uo^■od that lack of sleep will cause 


cal background at the time the child 
went to bed, aa well as the quantity of 
sleep. These items of course are 
impossible to mousuro. 

The average number of hours for 
each age as revealed by the question¬ 
naire is given in the last line marked 
with an asterick. It is apparently 
lower than the schedule used as a 
standard. Table 4 throws some light 
on the relationship between sleep on 
the one hand and functional disorders 
on Uie other. As can be seen Uiere is 
an iissocijition bciween adequate sleep 
and good general health. 
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The relationship between sleep on the one hand and Juncltonal disorders on the other 
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TABLE 5 

The niationship between the number of hours oj sleep ow the one hand and fatipuc and tn:r- 
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Of the cluhlren with an adequate 
sleep schedule, eighty-seven per cent 
had good liealth and 13 per cent poor 
general health. The exact opposite is 
true in the group with inadequate 
sleep. This is a significant finding. 
The odds against the differences being 
a result of pure chance are more than 
2 billions to i. 


Ill order to determine the aignifiKance 
of the difforencea of the probable errors 
of the mcaiia—'the following formulas were 
used: 


( 1 ) 

( 3 ) 


PE„ 


.0745 


ap_ 


PEd« 


= Vl>E,„,> + PE., 


(.■*) 


"PEd 


a llatio 


A ratio of three meftos that the probability 
that the estimated diftcrervee arose purely 
as a result of chance is i.Z per cent or to put 
it in other words—in 100 trials, a deviation 
of this Bi'za or greater would be expected to 
occur as a result of chunco alone 4.3 times. 
If we express it in Htill a iiioro practical way, 
we can say that the odds against the esti¬ 
mated ratio uccurdng as result of chance 
alone is 22,26 to 1. If the ratio is 4, the* odds 
against such a deviation are 142.20 to 1. 
A difference is considenul to be definitely 
signiilcftrit if the odds arc about 100 to 1 or 
greater. This scheme will he used through¬ 
out the rest of the paper. 


There is a similar relationship 
though sometvhat less pronounced be¬ 
tween sleep and fatigue. Those with 
adequate sleep share symptoms of 
fatigue to the extent of 30 per cent as 
compared with fifty-two per cent in 
children who have inadequate sleep. 
This contnist is also shown in table 5, 
where wc compare the quantity of 
sleep with the incidence of fatigue. 
Of the children who sleep between 


seven and nine hours, 50 per cent 
suffer from fatigue, of those having 
between nine and eleven hours only 33 
per cent, furthermore children hav¬ 
ing 11 hours or more had no symptoms 
of fatigue. It is true that the last 
group are too small to uso for contrast 
but the tendency shows a high rela¬ 
tionship between inadequate sleep and 
•fatigue. 

A similar relationship exists between 
“sleep’' and “nervousness" as shown in 
tables 4 and 5. The term nervousness 
Is used here to designate the symptom 
complex which usually goes under the 
name of “motor reBtlessncss,” or 
liyperkinesis. There is a definite dif¬ 
ference in the incidence of these symp¬ 
toms and signs in children who have an 
adequate amount of sleep and those 
who have an inadeqaute amount. 
The same relationship is evident when 
one compares the actual hours of sleep 
with “nervousness.” 

There also seems to be a significant 
association between sleep on the one 
hand and growing pains and headaches 
on the other (table 6). Children with 
adequate sleep gave histories of having 
growing pains to the ex tent of 15 per cent 
while those who had insufficient sleep 
complained of the same discomforts to 
the extent of 34 per eeiit. Again if a 
comparison is made with reference to 
headaches it is found that twice as 
many children complain of headaches 
in the latter group (68 per cent) than 
in the former {32 per cent). 

Home study. It is to be expected 
that if home study is done in the 
evening it is bound to interfere with 
tlie amount of sleep. The answers to 
the questions as to home study reveals 
only the amount and nt)t, at what time, 
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it took place. However, there eccnis 
to be such a close relationsliip between 
adequacy of home study and adequacy 
of sleep that the deduction ia justified 
that at least part of the home study 
was carried out in the evening (table 7). 

Of children whose home study is 
adequate 67 per cent have adequate 


Social aclivilies. Here the relation¬ 
ship ia not so definite. Among those 
whose social activities were con¬ 
sidered adequate, 64 per cent were 
adequate in their sleeiJ—and 36 per 
cent inadequate. Of those who were 
judged excessive in their social aci,ivity 
—45 per cent had adequate sleep 


TABLE 6 

The rdalion^hip between sleep on Ihr, one hand arid growing pains, and headache 07i the other 
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TABLE 7 

The rciflh'aastfp between hemic study and 
sleep 
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and 33 per cent inadequate sleep. On 
the other hand, of those children whose 
home study is excessive, only 25 per 
cent have adequate and 75 per cent 
have inadequate sleep. If w'c compare- 
the younger with the older children 
practically the same figures arc found 
as shown in table 8. 


against 56 per cent with inadequate 
sleep (table 9). 

The factor of food. The question of 
diets has received during the last 10 
years a great deal of attention in 
pediatric literature. Most of the liter¬ 
ature is concerned with experimental 
studies on animals, primarily in the 
realm of chemistry. However, the 
question of the influence of food on 
function has remained a vast uncul¬ 
tivated field of research. We have 
shown in a previous article (1) that 
food and behavior in rats arc related 
to one another as cause and effect and 
with that as a basis we were interested 
to see whether there exists a similar 
relationship between quantAty of food 
and function in children. This is, of 
course, difficult to determine by a 
queatiimnaire study, which does not 
permit quantitative measurements of 
food iiilakc. (See questionnaire num- 
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table 8 

RclalioTuthip befwiceft home study and sleep 
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TABLE 9 


TABLE 10 


The. relationship between social actiinlu and 
sleep 

Numlior of rhildrcn, 250 
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The relationship between food on the one hand 
and functional disorders on Iho other 
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QUESTIONNAIRE OF “HEALTH HABITS." NO. I 
(To he answered by the Child) 

Name...Age.School. 

Address.Grade.Date... 

(1) What time do you get up in the morning? Afu later than 7 o’clock. 

(2) What time do you eat breakfast? No later than 7 o’clock. 

(3) How long does it take you to eat breakfast? No less than IS nunaies. 

(4) What do you eat for breakfast? Mention the last breakfast you ate. 

(1) Milk—fruii — and one other orlicle. 

*(5) What time do you ent the noon meal? 

(0) How long does it take you to eat the noon meal? No iwie i/wm 20 minulca. 
*(7) Do you eat the noon meal at home or at school? 

(8) What do you eat for the noon meal? Mention the last noon meal you nto. 

(1) Miik—at. least I vegetable—otic other artipfa. 

(D) What time do you eat supper? No later than 7 o’clock. 

(10) IIovv' long docs it take you to eat supper? No less than 30 minulca. 
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(11) What dn you eat for supper? Mention the lest supper you ate. 

(1) Meal' vegclahlcs, desert, milk. 

(12) What vegetables do you cat? Mention each separately. 

(1).. .(2).(3).(4). At least ^ vegetables. 

(5)....(6). (7). 

(13) How many pieces of candy Jo you eat a day? No more than 3. 

(14) At what time of day do you eat candy? Not between 7neals. 

(15) How many cups of coffee do ytm drink daily? Not more fAna 1 cap. 

(lU) How many glasses of milk do you drink daily? No less than S. 

(17) How often do you use inedioines for your bowels? Not more than once a month. 

*(18) How often do you take a rest or nap in the daytime? 

(19) How many hours a day do you play <uit of doora? No less than t , no niorc lhati 3. 

(20) How many hours do you play indoors? No more than 1 ho7^r. 

(21) How many hours do you spend in home study? De.pcmls upon age (.see schedule). 

(22) When dn you do your home study? VreScrabhj in Ihc afternoon. 

(23) How many clubs do you belong to? No more than one. 

(24) How many times a w(Uik do you meet with your cltih? No ymnr. than once. 

(25) What time of day do you meet with your club? Preferably a/lvrnoon. 

(2f>) How much time do you practice on your musical instrument? No more than t himr 
a day. 

(27) At what time of day do you practice oji y<»ur inatrument? Preferably iijlornuon. 

(28) What days of tdio week do you go to the mo vies? Only uicekcnds 

(29) What time of day do you go to the movioa? Only afUirnoons. 

*(30) How often do you listen to the radio? 

(31) What time of day do you listen to the radio? Not later than scheduled boddifiw. 

•(32) How far do you live from school? 

•(33) Do you walk to and from school? 

•(34) What work do you do at home for your mother? 

(35) How long does it take you to do this work? Not more than 1 hour dailjf. 

(3(i) What time, of the day do you do this work? Not before school or tti ike laorniujj. 
•(37) What do you do after supper? 

(38) What do you do before breakfast? No work should 6c done. 

(39) What work do you do for pay? No outside work. 

•(40) How long does this work take you? 

(41) How much do you earn a week? No work for pay u^dside. howc. 

(42) How many parties in the evening do you go to in a month? No more than S n month. 

(43) What time of the week do you go to jiarties? Only weekends, 

(44) Plow late do you stay at the party? No later than scheduled time for sleep. 

(45) Plow many books do you read u week? 

(4fi) Do you sleep with your window open? Window shoidd be opcticfl. 

(47) Does anybiuly sleep in the same, bed with you? 67iouh{ efc.cp alone.. 

(48) How many sleep in the same room with you? Should sleep aUme in room. 

(49) What time do you go to bed? •S’ne schedule. 

(50) How long does it take you to fall asleep? No more. <6.an 30 nilnidc.s. 


ber 1, questions 2 to 17). There is 
practically the same relation between 
adequate food and general health as 
between sleep and general health—but 
for an unexplainable reason, there 
seems to be a larger amount of good 


general health than poor among the 
children with inadequate diet. 

Fatigue occurs more frequently 
among the children with itiadequat.o 
food. In the former there is 42 per 
cent showing fatigue; in (he latter 35 
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per cent. The same ia true of the 
incidence of nervo\isncss. The causal 
relation between habits of living and 
functional disorders stands out even 
more strikingly if one relates food and 
sleep with functional disorders. Since 
tjic factor of safety is sufficiently 


large and the muscle tone good. 
Group B were of average weight, with 
or without some alight defect which did 
not handicap the child functionally. 
Group C were 10 per cent or more 
below weight, malnourished, and defi¬ 
nitely below par physically. 


TABLE 11 


Thr. rckilitmship hr.lu>ce7t food mui shop on the one hand and funclioiwl disordsTS on Dip. other 
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large to enable the body as a whole to 
prevent or at least to postpone a 
physiologic breakdown though tho 
strain on one organ or system may be 
constant one would hardly expect that 
one habit of living would produce 
abnonnal changes in function. It is 
therefore surprising to find such a 
strong relation between inadequate 
sleep and food, either alone or iu 
eonibinatiun and functional diRorders. 

rhysical diitufi and heallli habits. 
To stiuly the relationship between the 
pljysical status of the child and his 
health liabiia each child was cx- 
ainiJKHl carefully according to a stand¬ 
ard form. (Jn the basis of the findings 
the children were divided into 3 groups. 
In Group A were those physically 
sui)ei'ior, either normal or alxwe in 
vvc!igl\t, a heidtliy appearance of slcin 
and of color, no ascertainable physical 
ilefects, good posture, muscles were 


TABLE 12 

Uelalionship heiwetn physical elatua and 
health hahiU 



Of course these are arbitraiy classi¬ 
fications and therefore have their 
limitations of accuracy. There arc 
however no better clinical methods of 
grouping children as to their physical 
status. In table 12 it can be seen that 
there ia hardly any difference in the 
incidence of inadequate health habits 
in the three groups. Group C have 
somewhat less sleep than Group A, 
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The only suggestive differenoe is in 
regard to outside work for pay. About 
twice as many of the children in group 
C work for pay as in Groups A and B. 
To draw from these findings the 
inference tliat health habits do not 


The incidence of functional disorders. 
The incidence of functional disorders 
was also compuLed by means of the 
questionnaire, number 2 (table 13). 
A larger number of children of the 
younger group arc entirely free from 


TABLE 13 


The ^terccnliiQe incidmcf. of functional disorders in younger and older children 
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TABLE 14 


The relalionshi'p lietwecn acAovl efficiency on the one hand and faliguc and nernonancss oii the 

other 

Number of children, 260 
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effect the physical health status, is 
hardly justified. It would be safer to 
suggest that the effect of inadequate 
health habits is better studied on the 
individual child by comparing his 
habits of living with physical growth 
and development over a long period 
of time. 


functional disorders than the older 
only 16 per cent of all childieii are 
entirely free from pathologic pliy.si- 
ology. Generally speaking the younger 
children are inferior to the oklcr \vith 
respect to general health, and .social 
efficiency. They are superior to the 
older children in .school efficiency, they 







shov\'a higlier pcrcRiitago of Ileadachcs, judged in 2 ways, first by the ‘^school 
;uKi of growing pains. Their com- efficiency” represented by the answers 
plninis of malntliiistment to seats and of the child to questions 12 to 20 in 
desks arc about tlie same. The in- questionnaire number 2 and the 
cidenee of defective vision and defec- “scholarship” represented by the aver- 
Uve hearing is higher, They do not age marks for tlie two months preced- 
eoinplain quite so much of fatigue ing the questionnaire study. That 
symptoms nor of idiosyncracies to there exists a close relationship bc- 
food, Tlie amount of nervousness is tween "school efficiency" (subjective) 
about the same. There is a marked as judged by the child and “scliolar- 
dillcrence in favor of tlie younger ship” (objective) as marked by the 
group with re.spcol. to such circulatory teacher is well brought out in table 15. 
di.soidcra as dyspnoea, dizziness, faint- For the purpose of computation 
ing, and palpitation, “scliolarship” was li.sted in 3 groups. 


TABLE 15 TABLE ID 
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Bi'Jmil eiWe.yencij 
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The niciHofifihip between one fune- Groups A and B (excellent) group C 
tiunal disorder and another. Fatigue, (average) and group D (poor). Of the 
There is a clinical point of difference childrenin A and 13 “school efficiency” 
between subjective fatigue which is was good in S9 per cent and poor in 
expressed in the child’s coinplinjits of 11 per cent. In group C it was good 
being tired, jind objective fatigue in 80 per cent and poor in 20 per cent, 
whieli is an actual decrease in the In group I), however, there were 45 
diiJcl's ability iind capacity for work, per cent with good and 55 per cent 
There is no recognized diagnostic with noor efficiency. These findings 
method to determine the presence of would make permissible the use of 
objective fatigue, unless one uses "school efficiency” as an index of 
scholarship as dcterniiiied by the mental fatigue. If then school effi- 
leacher as a criterion of mental ciency may be taken as a criterion of 
efficiency. Good “scholarship” might mental efficiency it may be said that 
indicate abscjice of luental fatigue, among the group of cliildrcn whoso, 
while])om-“schularHhip”iniglitsuggest school work was adequate. (A-B-C), 
mental fatigue. The Hcliool work was only dl per cent eoinpluiriod of symp- 
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tioms of fatigue (table 16) whereas 
those whose school work was inade¬ 
quate showed 51 per cent fatigue, 
quite a significant difference. Almost 
the same figures hold in regard to 
“nervousness,” as shown in tabic 17. 
The significance of the differences 
between school efficiency on the one 
hand and fatigue and nervousness on 
the other is well shown in tabic 14. 
'that the relationship between school 
efficiency and fatigue is high and 
positive, is more than a billion to one 
against its being a pure elnincc, and 
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19,000 to 1 in the case of school effi¬ 
ciency and nervousness. It can be 
sai<l then that “scholarship” and 
“school efficiency” as these terms are 
used here are indices of a similar al¬ 
though not synonymous function and 
that .subjective fatigue lias a significant 
relationship to mental fatigue. Where 
fatigue is present circulatory symp¬ 
toms are present in 23 per cent whereas 
among the children in whom fatigue is 
absent these symptoms are present in 
4 per cent (table 18). In other words 
in a state of fatigue the incidence of 
circulatory symptoms is six times as 
high as when it is absent. This sug¬ 
gests the possibility that fatigue may 


predispose or make more likely tho 
occurrence of circulatory signs and 
symptoms. 

Fatigue and headaches. We are 
prone to explain headaches upon a 
physical or an infective basis, and to 
accept the same causes in the child 
that are supposed to obtain in the 
adult. Apparently the liter.aturc on 
the subject doe.s not consider head¬ 
aches ns due to inadequacy of health 
habits. There is no (lucstion that 
some children have headaches because 
of unusual excitement, emotional ovcv- 


TABLE 18 

The Tetatinnship hr.lwecn Jiiligw and cSrcnlo- 
tary syinplotnn 
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strain, lack of sicop and excessive 
pliiy. 

Among the children in whom faiiguo 
was prc.seat, headache was associated 
to the extent of 49 per cunt whereas in 
those in whom there was no complaint 
of fatigue, headache was present in 
only 32 per cent (table 19). 

Faltguc and [irowiug vains. Physi¬ 
cians usually look upon “growing 
pains” as rheumatic in natvire. When 
fatigue is present growing pains are 
present in 38 ijcr cent and whore it is 
absent this disorder is preserd, iti ordy 
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about nne-fourth aa many or 10 per 
cent of oasea (table 20). 

Fatigue Table 21 

shows tlie rclatioiisliip between the 
two most common disorders namely, 
Hiibjcctivc fatigue and "nervousuesR.'' 


If fatigue is not present nervousness is 
present in 28 per cent. In other words 
among the children who complain of 
subjective fatigue, the incidence of 
“nervousness” is twice as high as 
among normal children. The fact 


^ TABLE 21 

The fclationship between fatigue and nervous- 
TUc rdalimship Mween fahaue a«A childrm from right to f'fleen 
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TABLE 20 

The rdalicnship between fatigue and grotving 
pains 
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The rdnlionship between tvorkingfor pag 
and fatigue 
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(See questions 52 to 63 in question¬ 
naire No. 2.) These two conditions 
appear together in 23 per cent, ii 
higher association than in any two 
functional disorders. Alone they ap¬ 
pear in about the same frequency. If 
fatigue is present “nervousness” also is 
present in 60 per cent of the cases. 


that they are present in the same child 
at the same time to the extent of 60 
per cent is certainly more than mere 
coincidence. 

Fatigue and work for pay. Do 
fatigue and work for pay frequently 
appear at the same time? The answer 
to this question (table 22) is decidedly 
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QUESTIONNAIRE OF "EFFICIENCY." NO. It 
(To 6c answered by the Child) 

Name...Age.School. 

Addreafl.Grade.Date. 

(1) Do you always feel strong and well? Yes. 

(2) Why don't you feel strong and well? 7 alioays do. 

(3) Are your feelings ever hurl bo badly that you ery? No. 

(4) What hurts your feelings so that you cry? Nothing. 

(5) Do you often get cross over liitlu things? No. 

•(6) What makes you cross? 

(7) Do you giggle a great deal and find that you cannot help it? No. 

(8) Do you think that you are easily excutod? No. 

•(9) Wlmt excites you eusily? 

(10) Do you make friends cosily? Vc«. 

(11) Do you keep your friends long? Yes. 

(12) Do you find school a hard place to gt^t along in? No. 

(13) Are you anxious to get away from school? No. 

(14) Why are you anxious to get away from school? / am not, 

(15) Do you like your teachers? Kce. 

(IQ) U it hard (or you to imy attention to the work In schoolV No. 

(17) la it hard for you to learn? No. 

(18) Ts it hard for you to retiieiiiber things? No. 

(19) Do you finish what you start out to <lo? Kes. 

(20) Why don't you finish what you start out to do? / do. 

(21) How often do you liavc hendacihea? Never (once a month). 

(22) Do you ever have headaches? No. 

*(23) How many minutes or hours d«»e8 your headache lust? 

*(24) At what time of the day does your heuduehu come on? 

(25) Do you get a headache after reading? No. 

(26) Du you get a headache after play? No. 

(27) Do you ever have backaches? No. 

(28) IIuw often do you have a backache? Never (once a rnonlh). 

(29) When does your backacho como on? Never have them. 

(30) Do you ever have pains in your anus? No. 

(31) How often do you have pain in your unns? Never (once a 7no?Uh). 

•(32) When (kies thu j»ain in your arms come on? Never huve. lin-m. 

(33) Do you over have pain in your legs? No. 

(34) How often do you have a pain in your legs? Never. 

*(35) When does the pain in your legs come on? Never have them. 

(30) Do any of your muscles ache when you are sitting at your H(diool doak? No. 

(37) How often do your mua(deB ache when you are sitting ut your school desk? Never. 

(38) Do your desk and seat hurt you? No. 

*(39) When do your desk niid seat hurt you? Never. 

(40) Ib your desk too high for you? No. 

(41) Is your doak too low for you? No. 

(42) Do your feet touch the floor when you are sitting at the desk? i'ta. 

(43) Do you feel cramped in your seat? No. 

(44) Can you read the writing on the blackboard from wherc^ you sit? Yea. 

(45) Do your eyes hurt you during reading in school? No. 

(46) Do you have to hold your hook close to your eyes when yo\i read? No. 

(47) Do you have to hold your hook far from your eyes when you read? No. 
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(48) Do things over get black tieforo your eyes? No. 

*(4<)) When do things got bUok heforu your eyes? Never. 

(50) Can yon bear the teacher from wlvere you ait? Yes. 

(51) Can you hear the other children recite from where you sit? Yes. 

(52) Do you get sleepy in school? No. 

(53) Do you get tired in siihool? No. 

(54) When do you get tired in echeol? Never. 

(55) Do you feel tired at noon? No. 

(66) Do you fuel tired after luncheon? Noi 

"(57) Why do you feel tired after luncheon? I don’t. 

*(58) Do you feel tired after achool is out? Either yes or nor. 

*(59) Do yon feel tired in the evening before going to bed? Yes or no. 

(CO) Is it hard for you to get up in the morning? No. 

(01) Why is it hard for you to got up in the morning? Il is not. 

(G2) D<i you feel sort of tired ii groat deal of the time? iVo. 

(03) Du you usually sleep well? Yes. 

(C4) Are you hungry whuii you sit down at nioal time? Yes. 

(fJ5) Dt) yon enjoy your meals? Yes. 

(C(i) What foods make you sick to your stomach? None. 

(67) How often do you get sick to your stomach? Never. 

(68) Can you ait atiU without moving around all the time? Tea. 

(09) Do you play with the things on your desk a great deal? No. 

(70) Do you bite your finger nails? No. 

(71) Do you bite your lips? No. 

(72) Do you suck your thumb? No. 

(78) Do you pick your nose? No. 

(74) Do you pick your face? No. 

(75) Do you put your fingers through your hair a great deal? No. 

(7d) Do you get out of breath quickly? No. 

(77) Wlien do you get out of breath? Only after running. 

(78) Does your heart pound so that yoii can hear it? No. 

(70) When docft your heart pound so that you can hear it? After playing. 

(80) How often have you fainted away? Never. Have you ever fainted? No. 

(81) How old were you when you fiwntcd away? / never have. 

*(82) Why did you faint away? I dUin’i. 

(83) Do you get diz-zy often? No. 

(84) When do you get dizzy? I don’t. 

* Dummy questions. 


“yos).'’ This of course may not mean 
tliat work for pay in iistilf is a prime or 
sole cause of fatigue but one cannot 
ignore the factual information which 
this study reveals. Those who work 
for pay complain of fatigue to the 
extent of 54 per cent a.s compared to 
the others in whom fatigue was only 
pre.sciit in 33 per cent, a diiTcrence of 
21 per cent. 

FalUjae. and outside play. The 


amount of play which a child needs 
and wliat effect excessive play has 
upon the behaviour of a child over a 
long period of time are practical 
questions, precise answers to which 
cannot bo given. Table 1 shows tlic 
average amount of out-of-door play 
the children of different ages indulge 
in. We use as a maximum schedule 
the figures suggested in this table. 
With this Iceyas ii guide, we found that 
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there was 5 per cent more fatigue 
among the children whose play was 
considered excessive than among those 
whose play activity was considered 
adequate (table 23). 

Fatigue and pofiture. It is com¬ 
monly believed that good poatui'e and 

TABLE 23 


77kc Tclationshi]} btOtjeii/i play nciivity ami 




PATinUS 



1 Almiit 

1 ProBoiit 


'S 

Js 

I? 

Per cent 

Number of 
cjtses 

Per cect 

Adequate play activity,.. 

130 

01 

83 

30 

Exccfitiivc play notivity.. 

2fi 

5C 

20 

44 

D. 

D/PE„. 


1.00 



small number had what may be con¬ 
sidered good posture that one is 
hesitant to present the figures, and 
therefore any clinical evaluation. The 
contrast between the incidence of 
nerv'ousncss iji children with good and 
bad posture is quite marked, about 24 
per cent more iiervousness occurring 
in the latter than tlie former. The 
same does not hokl true witli respect 
to fatigue (table 25). 

As can be seen the children with 
poor posture seem to suffer Io.ss from 
fatigue, than those with good post\ire. 
No explanation cati be offered for this 
siHiiningly illogical situation. A larger 
number of observations may ckiiify 
this point. 

Headache and defective vision. Head¬ 
aches are associated with poor vision 
in 25 per cent of ilie cases and 13 p<5r 


TABLE 24 


A vomparison of Ihe relationship of play activity and fatigiut between younger {6!) and abler 
aOS) children 






l'ATI«tUI’ 








YouiiKor 

_J 


Oldtr 



D/FKj 


Al>m»iil j 

[ Prosuiit 1 

AliNent j 

1 PPONIillt. 1 

1.) 


Num¬ 

ber 

Per 

cent 

Nuin- 

hor 

Pur 

cent 

1 Nuin- 
i..» 

Pit 

■Aiiit 

Num-' 

bor 

Per 



Adequate play activity. 

29 

7G 

10 

24 

101 

r>8 

73 

42 

ilSi.Oli 

3,00 

Excessive play activity. 

12 

54 

10 

46 

14 

58 

10 

42 

4il0 1 

.4 

D. 

D/PE,i. 


22±.09 

2.44 



()i.08 

11 





good general function of the body are 
closely associiitetl. Orthopedists de¬ 
clare, that bad posture produces 
fatigue but they have not produced 
evidence that bad posture precedes 
the signs and symptoms of fatigue. 
Of the 30 children examined with 
special reference tu posture such a 


cent suffer from poor vision but report 
no headaches (table 26). 

The relationship between funciional 
disorders and physical dalus. It Was 
of interest to see whether functional 
disorders went hand in haml with (,hc 
physical status of a child. If this 
were so we shoukl expect to find a 
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liightn* inci<t(‘neo of functional dia- Group A iluiri in Group C. 'I'licir 
ontera ainonR those grtulcd B a C, than general health is better. The oliildren 

TABLE 25 


The relationship between posture on the tme hand and nervousness and faligiic on the other 



KEnVOUSHEaS (1) AKh (2) 


EATTCIUE 



1 PrcHenl 

1 Abai’tii ! 

Prt 

sent 

1 Absent 


Nuin* 

bpr 

Piir 

Num¬ 

ber 

' Per 1 
' cent I 

Nurii- 

buT 1 

Per 

rout 

Num¬ 

ber 

Per 

cent 

puBturc. 

G 


10 

02 1 

4 1 

50 1 

4 1 

50 

Poor ponturo... 

28 

02 

17 

88 

0 

82 

19 

08 

D. 

D/PE.1. 


24±.()9 

2.67 



18±,09 

2,00 



TABLE 20 

The Tclal'touflMjj OcPfinfiii ami I'tsion 




VtM«»N 



Good 1 

Poor 


"5 

li 

Z 

1 

Number o{ 
cases 

Per cent 

Headaches abaeiit. 

141 

1 87 

20 

13 

IleadftchcB present. 

75 

1 

24 

25 

D. 

D/PE,. 


12±.04 

3.00 



physically superior show a superiority 
in regard to sciiool efficiency. The in¬ 
cidence of growing pains and defective 
hearing is smaller. As regards fatigue 
and nervousness, however, the inci¬ 
dence is higlier in Groups A and B, 
than in C. 

SUMMARY AND CONCLUSIONS 

A. By the use of the ejuestionnaires 
the reliability and validity of which 
may be questioned, \vc have tried in 
this paper to determine 


TABLE 27 

[ielaliomhip between physical .statits aiul functional disorders 



among those graded A. There is a 
larger number of noi-iiml children in 


(1) The percentage incidence of 
health habits in 2G2 school 
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children of from eight to 
fifteen years of age. 

(2) The relation between health 

habits and functional dish 
orders. 

(3) The relation between one 

health habit and another. 

(4) The percentage incidence of 

functional disorders. 

(5) The relation between one func¬ 

tional disorder and another. 

B. A quantitative study was made 
of the following health habits of school 
children of a mixed social and racial 
group, chiefly poor and of foreign 
stock. Namely: 

(1) Sleep. 

(2) Food. 

(3) Home study. 

(4) Social activities. 

(5) Outside play. 

(6) Work for pay. 

0. A qualitative and quantitative 
statistical study was made of the 
following functional disorders: 

(1) General health. 

(2) Social maladjustment. 

(3) School cIRciency. 

(4) Headaches. 

(5) Growing pains. 

(6) Seat and desk maladjustment. 

(7) Defective vision. 

(8) Defective hearing. 

(9) Fatigue. 

(10) Ideoayncracies to food. 

(11) Nervousness. 

(12) Circulatory symptoms and 

signs. 

D. The physically inferior children 
do not have a larger number of in¬ 
adequate health habits than the .su¬ 
perior children, nor do they show a 
significantly higher incidence of func¬ 
tional disorders. 

E. There is a strong concomitance 


statistically between inadequate 
Health Habits and Functional Dis¬ 
orders. 

F. Statistically there exists a strong 
relationship between School Efficiency 
(subjective) and scholarship (objec¬ 
tive). If “School Efficiency” is used 
as an index of mental fatigue, then 
“Scholarship” and “School Eflicicncy” 
are indices of a similar, though not 
synonymous, function. 

G. With the exception of (1) In¬ 
adequate Food and General Health 
and (2) Poor Posture and Fatigue— 
all the other associations studied 
between Health Habits and Func¬ 
tional Disorders are positive. No 
explanation can be offered for these 
two exceptions at this time, 

H. Using Pearl’s Table—wo can 
group all of the relationships as follows: 

I. Highly significant: 

(1) Inadequate sleep and poor 
general health (more 
than 2 billion to 1). 

(2) Inadequate sleep and fa¬ 
tigue (19,000 to 1). 

(3) Inadequate sleep and 
headaches (2 billion 
to 1), 

(4) Inadequate sleep and 
home study (400,000 
to 1). 

(5) Inadequate food and sleep 
and nervousness (332 
to 1). 

(6) School efficiency and fa¬ 
tigue (more than 1 bil¬ 
lion to 1). 

(7) School efficiency and nerv¬ 
ousness (19,000 to 1). 

(8) Fatigue and circulatory 
symptoms (19,000 to 1). 

(9) Fatigue Jind growing pains 
(400,000 to 1). 
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(10) Fatigue and headachca 

(over 200 to 1). 

(11) Fatigue and nervousneas 

(over 1 billion to 1). 

(12) Fatigue and work for pay 

(over 1 billion to 1). 

II. Definitely aignificant: 

(1) Inadequate sleep and 

growing pains (825 to I) 

(2) Inhibition and nervous- 

hclSH (4.63 = 520 to 1). 

(3) Ijiadequate food and sleep 

and poor general health 
(65 to 1). 

III. Poaitive tendencies (probably 
not fligriifioant): 

(1) Jnadequute sleep and 

nervousness (54 to 1). 

(2) Inadoqiud.e sleep and so¬ 

cial activities (32 to 1). 

(3) Inadequate food and fa¬ 

tigue (4 to I). 


(4) Inadequate food and nerv¬ 
ousness (15 to 1). 

(6) Inadequate food and sleep 
and fatigue (4 to 1). 

(6) Poor posture and nerv¬ 

ousness (20 to 1). 

(7) Headache and poor vision 

(22 to 1). 

IV. Not significant: 

(1) Inadequate diet and poor 

general health. 

(2) Fatigue and outsicle play. 

(3) Poor posture and fatigue. 
I. We do not feel justified at this 

time, even in the most significant 
associations and relationships to con¬ 
sider jrssociatiou as synonymous with 
causvation. 

RFI'ERENCE 
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The Treatment of Defective Speech Due 
to Cleft Palate and Associated 
Conditions' 

Don C. Lyons 


S PEECH, is sound produccel by 
the passage of expired or ex¬ 
haled air tlirough an elastic tube 
composed of the tissue which inakca 
up the pliaiynx, the oral, and the 
nasal cavities. If all tissue relation¬ 
ships in and about this t\die are 
normal, fully developed, and com¬ 
pletely coiirdinated with the muscular 
and with nerve activity, the passage 
of air in this tube produce.s full rounded 
voice .sounds which we call correct 
speech. On the other hand, any¬ 
thing which alter.? the amount of air 
which pag.?cs, or which changes the 
shape of the air column, ])roducc.s what 
we term, defective speech. 

Usually there are six possible fac¬ 
tors which may produce defective 
voice .soiincLs or speech. These ac¬ 
cording to variou.s authors are as 
follows; 

1. Inability to appreciate tlie mean¬ 
ing of word sounds. 

2. Disturbances in hearing. 

3. Defective mental development. 

4. Conditions which prevent the 
normal control of the musclc.s of 
articulation. 

• Rend befni’o the Miohif?an League for 
the Reh/ihilitiition Spi’.eeli in Joint 
Session with the Miehigiui ScIkh)! Mft.sterH 
Club at the Uiuversity of Mi(dtlgrtii, Ann 
Arbor, Michigan, April 28, 1I)J4. 


5. The chikP.s inal>ility to coordi¬ 
nate nerve ceniers which have l.xion 
maladjusted, not a mental deficiency. 

6. Mechanical defects in the voice 
piissage. 

While the author is interested 
pnmaril 3 ' in the liust of tlie causes of 
defective speech jitst mentioned, he 
feels that the final result of the treat¬ 
ment of any mechanical defect lies 
ill the correct appreciation of all other 
associated factors. Therefore the 
treatment of di^fective speech as 
caused by failure of the palate to 
close must onihrace more than just 
the operativ(i jiroccclure. 

One can group the types of congeni¬ 
tal failure according to the amount of 
tissue involved. BropUy classified this 
anomaly of development into fifteen 
group.s starting witli llie .simple liifid 
uvala, then the cleft of the iivala ex¬ 
tending forward !o tlio fibers of the 
levator palati, tiiou the entire soft 
palate, the eloft involving the hard 
palate to the alveolar ridge, then tlic 
one which involve.^ one side of tlie 
premaxillary process, both sides. Fur¬ 
ther a group involving just the pre- 
maxillaiy process oxtoiKliiig througli a 
scries of failure of dovelupmciit to 
total aplasia. 

In the past the oral surgeon or gen¬ 
eral .surgeon who operated for the 
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relief of the cleft of the palate, felt 
that the operation liad heen a success 
if the cleft waa closed. 'I'he operation 
might take several repetition.^, but 
closure was the eventual goal. Un¬ 
fortunately, too often t-Iic result was 
closure at the expense of the velum 
and a nnich scarrc<i, greatly shortcnctl, 
rigid tissue was left w’hich was prac¬ 
tically useless from a speech stand¬ 
point. Even tlioiigh the operation 
wa.s (.enned an operative success, it 
wjis far from a futiotional one. To¬ 
day, the first aiiTi of the .surgeon is 
function, for without a tissue capable 
of responding t(,i all the demands of 
plionetic.s, tlujre is little value in 
oloHing the cleft. 

The soft palate is eoinpo.scd of five 
pairs of muscles, the pharyiigo pala¬ 
tini, the muscularis uvali, the levator 
veil palatini, tlie tensor palatini, and 
the glosso palatini. These muscles 
acting against each other mise and 
depress the velum, relax and tighten 
it. The inuscularis uvali in the child 
us\iiilly becomes a single muscle, but 
at birth and in the cleft palate is a 
do\il>l(i musfdc. Fortunately if tliis is 
bifid there is little disturbance to many 
voice .sounds and there are probably 
many individuals who have this fii-at 
degree cleft palate who are completely 
ujuiware of it. 

There are at present two different 
groups of operators, each feeling that 
his method of closure of the cleft is 
best. The first group is that w'hicli 
follow the prineiple.s laid down by 
Brophy some years ago. He felt that 
the reduction of the width of the cleft 
straight in from 1,hc tuberosities of 
the maxilla was of great importance, 
and to do this used the direct applica¬ 


tion of force and lead plates with 
silver wives to hold the segments in 
place until union toolc place. The 
second group fed that only an indi¬ 
rect force is necessary. The cleft is 
adapted at the alveolar ridge, the Up 
repaired, and then the action of the 
muscles restored to function by this 
repair is depended upon to complete 
the reduction. In the first method the 
early use of wires and plates called for 
relaxation of the muscles by cutting. 
Even then the tention often cau.sed 
the wires to cut through and produced 
considerable scar tissue. Naturally 
such a metlmd did close the hard 
palate but frequently produced a 
useless velum. The second method 
produces a good velum, but docs not 
take into consideration the reduction 
of the width of the cleft at the posterior 
border of the hard palate. While it is 
felt by this group that this width 
gradually reduces as the child grows, 
the chaiiccs of operative failure are 
mtich greater because of the greater 
distance that tissue must be bridged. 

A third group offer still anotlier 
solution, tiiat being the use of the 
Thiersch graft or of a Pedicle graft of 
tissue. Such operative procedures are 
of groat value when previous operative 
procedures have caused sloughing or 
destruction of tissue, or in adult cases 
which would be otherwise inoperable, 
but one must remember that there is 
no muscular tissue in s\ich grafts, and 
from a phonetic standpoint, they are 
absolutely useless. Further the uu- 
inerou.s stage operation.s needed cause 
considerable scar tissue. It is pos¬ 
sible in some cases to make a sort; of a 
velum in this proccdm-c by trausfoi ni- 
ing Uio tensor palatini into a levator 
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by breakinfr off tVie hamular process 
of the external pterygoid plate as 
Dorrance and otliers have suggested. 

If the operation for the relief of the 
cleft palate is to bo a success from the 
standpoint of restoring function to the 
velum and normal surfaces for the 
articulation of sounds^ it is very im¬ 
portant that the child be operated on 
as early as possible, or arlvisable. The 
word, ‘advisable’ is used because most 
of such babies are malnourished due 
to inability to eat properly, and often 
suffer from respiratory infectious, be¬ 
cause of the oral-nasal condition. 
Such things must be corrected as far 
as possible before operation. Early 
operation is advised because tiie bony 
structure can be molded and tlio 
niiixillary bone approximated more 
easily. There is less dofornilty at this 
time wliich also permits the tisisuc 
to return to noniuil relationships 
quicker. An early operation permits 
the iniiscle.s of the soft palate to be 
brought into operation bofoi’e they 
have atrophied from disuse. The 
earlier the operation the better is the 
chance for normal speech development. 
It is especially necessary to relieve 
the conditions before speech habits 
develop. From a purely surgical view¬ 
point the early operation is advised 
because there is less possibility for 
surgical shock and early operation 
avoids the possibility of malnourish- 
ment durhig childhood and the danger 
of pneumonia which these babies face. 

The treatment of the defective 
speech after operation is necessary. 
Simple closure of the cleft, even per¬ 
fect restoration of the velum is not 
sufficient; speech training' is usually 
necessary. If the child is operated upon 


quieldy after birth, very little training 
othertlian that wliich the usual mother 
gives her child is nece.ssary. However, 
it is unfortunate, but many of these 
children never are operated upon 
until after the speocli habits are 
formed. This is especially true if 
there is not an aaaocinted cleft lip. 

The unrelieved cleft palate places a 
mental handicap on the child. Huch a 
child quickly gets out of contact with 
the rest of the world. He is seldom 
seen playing with other cliildren of his 
age. He is unable to meet the usual 
social contacts of daily life without 
feeling a deep sense of inferiority or of 
abnormality. Ho draws himself into 
his shell and stays there, developing 
the mental attitude and mental ac¬ 
tivity of congenital deficiency. This 
is the problem which confronts the 
teacher. Even after the cleft palate 
has been corrected, it takes many 
months or years to break this mental 
attitude. Fortunately in most in¬ 
stances one finds the IQ near the 
normal range and word perception is 
normal. The actvial problem consists 
in teachiiig the child to project the 
stream of air through the mouth rather 
than the nose, and to change tongue 
and mu.scle habits. Woldstad (5) 
gives a splendid suggestion as to how 
to overcome the associated mental 
handicap. She suggests tliai the child 
be taught to excel in some field of 
endeavor ao that he will not have a 
sense of inferiority, his superiority 
counterbalancing the hanilicap. 

There is still mucli which must be 
done by the oral surgeon in devising 
an operation which will successfully 
restore all the plioiielic power of Iho 
palate as well jls close the elefl. 



200 Lyons: Defective Speech Due to Cleft Palate 

Troattncnl Ilf tlic defect (lepRiifls more tiition, early operative intervention, 
tliiin any one thiiif; upon early reeog- and early speech training. 
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Variation in Susceptibility to the Con¬ 
ditioning of Inhibition as an Index 
of Constitutional Type 

Edwina a. Cowan and Maujobie Foudke 


T he work herein reported was 
ooiiduoted at the Wichita Cliild 
Ecscarcli Laboratory between 
Septeinljer, 1930, and Marcli, 1934, 
It was an attempt to add one more to 
the battery of teals, still unfortunately 
limited, at the service of the exaiiiiuer 
who uiulertakos to obtain aceuratc, 
rpiantitativc information concerning 
the ineu'tal make-up of children need¬ 
ing clinical examination. To earn a 
place in the battery used by a con¬ 
scientious examiner under such circum- 
staiices, a test must moot certain 
specifications; it must be reliably 
standardized; it must yield informa¬ 
tion the nature of which is helpful in a 
reasonable number of ca.sfis in dotcr- 
inining what shall be done aliout the 
case after the evklciico is ail in; the 
giving of the teat must involve appa¬ 
ratus, testing teclinique ami an amount 
of time all within the reach of the 
average examiner called upon to fur¬ 
nish information needed by tho.se 
responsible for the training of children. 
It is in the belief that the test arrived 
at through the work Ueroiu reported 
meets these specifications that wc 
offer it for consideration. 

Tiianka arc due to Mias Esther Kpuiin, 
Mitia Miirituerite Nieliulsuii, and Mias 
Elizabeth Mills, atndeiiis of Friends Uni¬ 


versity, who gave unstintedly of their time; 
to L. W. Mayberry, LSupcrintondsnt nf 
Wichita Public Sclulols; to Mis.s Maud 
Huiitz and Mias Gertrude Dowd, priricipals 
of griule scliools; and to the many seboiil 
teachers whoso cordial cooperation made it 
possible for ns to use the test on the sclmol 
children in their charge; to Mrs. Cleorgo 
Temple, who a.sBiHtcd in tabulation; and to 
Doan 0. B. Baldwin, whose suggestions and 
criticisms wore invaluable throughout the 
course of the work. 

PnOBLEM 

Whatever may bo one’s Iheurotical 
bias toward tbo general jiroblem of 
constitutional type and, more partic¬ 
ularly, toward types as tliffcroiitiated 
by Pavlov (46) into over-excitatory, 
ovor-inhibitoiy and plastic, and what¬ 
ever may be one’s degree of willingness 
to accept Ills physiological cxplanai ion 
for these constitutional types, Iho f;ict 
remains that otic cannot have a b1i;u'c 
in the training of large nuiirbers of 
children without recognizing that it is 
almost impossible to teach some of 
them not to do things, that it is 
equally impossible to make otliers do 
anything at eerlaiu times, ami llial 
there is a tliird group wlio arc always 
open to reasonable per.siiasion but are 
capable of controlling their own im¬ 
pulses if appropriately niotivati'il. 
When one Is dealing with a cliild it is 
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of advaiilugo to be able to know 
irt advance liis proper placement 
jiinong these {^ronpw. The training 
inotbodH iwlai>lx'il to one group will fail 
completely witli chiWvcn of another. 
So clcar-cut is the diiTerence in their 
requirements that in making place¬ 
ment, for adoijtion, lui entirely different 
type of foster parent is .sought for 
cliildron of the two extreme groups. 
If this (.lifTeronee is a genuine consti¬ 
tutional difference (and in tlie light 
of our results we believe it to he) Uien 
it ahould not bo iiccessaiy to depend 
upon fairly long tiino observation by a 
skilled oi)server fui* knowledge as to the 
group in which n. given child should be 
included. In the ca.se of such an 
important con.stitutional difference a 
\i.sablc and reasonably reliable te.st 
which will make po.ssiblc a (quantitative 
jiidgineut of this difference becomes 
valuable to the examiner. Our pres¬ 
ent problem was: first, the devising 
of a test which should differentiate 
between children on the basis of ease 
with which inhibition could be con¬ 
ditioned; and second, to determine if 
pOM.siide by nu;an.s of this test whether 
the as,sumption is .sound that tlii.s 
difference in ease is constitutional. 
Ifiaforical background of the problem 
The problem of constitutional iyia^ 
is a lineal desceudent of the ancient 
problem of tempeniinent. Whatever 
the cliLBsificationa arrived at, we find 
in the earliest classical discussions of 
temperament three qjriniary concepts 
from which any valid discussion of 
the subject must take its departure: 
temperament must differ in iiidividuak 
in such a way as to permit classifica¬ 
tion; it must he inborn; and it inu.st 
be .some quality cuniinoii to the whole 


personality. That the modern dis- 
cusaiona of constitutional type have 
not l>een deflected from these three 
ba-sic concepts by changing the nanre 
of the problem is shown, by a recent 
definition of the word “constitution": 
“Conatilutioii is the total of bodily and 
psychical (both normal and morbid) 
qualities transmitted by heredity, i.e., 
iii purely etidogenous ways" (30). 

Opposed, however, to the summary 
diamiasal, found in the classical discus¬ 
sions, of tlie problem of temperament 
with a more or less arbitrary cUussifi- 
catioii and a generalized description 
of type, we find the modcrj) workers 
in this field developing new classifica¬ 
tions of type, attempting to correlate 
type differences with differences in 
physiological mechanisms, and de¬ 
veloping type descriptions on the basis 
of individual differentiations arrived 
at under experimental conditions. 

Best known of the older classifica¬ 
tions of temperament is the grouping 
whicli divides people into cholerics, 
melancholics, sanguines and phleg¬ 
matics. This grouping lias been fol¬ 
lowed in a general way by Pavlov, but 
elaborated into over-excitatory, over- 
inhibitoiy, lively and stolid plastic 
types, which Pavlov (46) correlates 
with pliysiological conditions within 
the central nervou.'s system. A new 
departure in clfussificiition was made 
by Jung (24, 25, 20) when he divided 
people into extroverts and introverts. 
This innovation was followed by other 
new classifications which used several 
different kinds of variations among 
individuals as the basis for their 
groupint;?}. 

One bo-sls for constitui ioual diff(!reii- 
lirttiou ia that which divides people 
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into pre-paychotic and non-prepsy- 
cliotic groups, and again divides tlie 
pre-psychotic types into those which 
are predisposed to one or another kind 
of abnormality. This basis for classi¬ 
fication of types is exemplified by the 
following systems. According to Hunt 
(22, 23) people may be divided into 
ercthitic and kolytic types. Orbison 
(43) mentions constitutional psycho¬ 
pathic inferior personalities and classi¬ 
fies them witli regard to the following 
traits (with behavior as his chief 
criterion): (1) hereditary taint; (2) 
hyper- or hypo-irritability of emo¬ 
tional sphere; (3) imbalance of judg¬ 
ment control over behavior and other 
voluntary acts; (4) imbalance of rea¬ 
son; (5) lack of true appreciation of 
moral or ethical values. Among con¬ 
stitutional psychopathic inferiors he in¬ 
cludes the following subdivisions: (1) 
inferior or inadequate personality; (2) 
paranoid; (3) emotional instability; 

(4) criminalism (admits too vague); 

(5) pathologic lying and stealing; (6) 
sexual psychopathy; (7) nomadism 
(too vague). 

The schizoid vs. cycloid classifica¬ 
tion of Kretschmer has been accepted 
as the l^asis for variations of his 
classification, t/hc variation.s largely 
consisting of the identification of types 
lying between the extremes and of 
subdivisions of each of the extremes. 

We also have the definition by 
llav^ (54) of temperaments into two 
types, instinctive and emotive. Dis¬ 
turbances of the instinctive type 
result in exaggerated activity, as in 
manic-depressives, while disturbances 
of the latter mean exalted emotivity, 
as in neurasthenics and psychasthenics. 

On the basis of his own experimental 


technique in uniting motor activity 
with verbal reactions, Lnria (31) 
classifies people into two types: the 
reactively stable and the reactively 
labile. The reactively stable are those 
in whom difficult situations do not 
cause break-down of the “functional 
barrier" between uncoordinated and 
coordinated activities, and therefore 
cause no delay of tlie coordinated ac¬ 
tivity, The reactively labile arc those 
in wliom the difficult situation causes 
the “functional barrier" to break 
down, and codnliiiated motor activity 
i.s superseded by uncourdiiuited motor 
activity. 

Perhaps we should include in this 
connection tlie studies of pre-psychotic 
personality l^y Bigelow, Blalock, Cour- 
boii, Steinitz, Guiraucl, Enke, and 
del Greco (4), (5), (8), (58), (19). (13) 
and (9) in an effort to arrive at a 
descriptive analysis wliich would make 
the pre-psychotic recognizable before 
objective criteria of mental disease 
are available. Insofar as this descrip- 
i-ive analysis includes constitutional 
traits, the pre-psychotic individual 
forms a group among constitutional 
types. 

In addition to the foregoing which 
stre.s.s the psychotic and pre-psychotic 
types, wc have the classification of 
types dealing more parlicnhirly witli 
differentiations among average people. 
Individual differences in the mecha¬ 
nisms of learning have appeared to 
some authors as constitutional difTer- 
ences, and we have the following 
distinctions drawn: children were clas¬ 
sified by Osipova (45 and 44) into 
associative-stimulative and nssocia- 
tivc-inhibitivc types, according to the 
speed with which they foriued associa- 
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Him riidcxos; Uui first typo forms 
!Kssncijil-ive>, rclkxcs quickly, the sccoad 
slowly. 

Ilonuing (20) in asking lus subjects 
to draw or \vri(e something whicJi they 
;vould consider entirely different from 
the figures, drawing, woixla or sen¬ 
tences shown to them, believed that 
hri could distinguish two types: the 
first, typo is alvvays influenced by 
examples of some sort (samples, cur¬ 
rent oiiinion, phrases, dogma, etc.); 
Ihc second type arrives at sohitious 
which in no way remind one of the 
cxan\ples. 

Tl\c presence or abseneo of ei<lotie 
iniagoiy (30, 23 and 65) constitutes 
another basis for type determination, 
a,iul those possessing eidetic imagery 
arc further differeutiated. The li 
(l?asoxlow)-l,ypc refois to uii eidetic 
imagery which ia produced, dismissed 
and changed at will; similar in color 
1,0 the stimulus object; detailed; and 
fluctuating in general character. The 
T (Tv,tauy)-t.ype i« niorc independent 
of control; often of coinplcmentary 
color to the .stimulus object; in general 
character fixcLl and unfluctuating. 
One or other of tlie.se types of eidetic 
imagery may occur predominantly in 
the exiicrieiicc of any one individual 
or the same p(‘r,soii may experience 
botli types. Jaeii.sch's attempts to 
correlate tlic.se dilToronces with phys¬ 
iological and personality ilifTercnces 
have led him to postulate the prexlomi- 
iiance of B-type or T-type as the 
manifestation of a con.stitiitional 
factor. 

Washburn, Keeler, New and Par- 
shall (02) regard the following opposite 
extremes as teniperaiucntid traits: 
(miotioiial-(!alin;irritablc-n(Hi-irritablc; 
tiiuid'fearleH.s; and (ixtrovert-introvert. 


Fumkawa (14) differentiates be¬ 
tween individuals of active tempera¬ 
ment and those of passive tempera¬ 
ment. 

Pende (40) describes two funda¬ 
mental temperament types: individ¬ 
uals who possess an exaggerated 
functional tonus of the sympathetic 
system and the auxiliary glands, sls 
opposed to those displaying a hyper¬ 
functioning of the parasympathetic 
system* 

In addition to the foregoing classifi¬ 
cations of constitutional types, wc 
have those based more directly oil 
stnjctural and physiological individual 
ditTei’cnccs, constitutional in their na¬ 
ture; Perhaps the best known is 
Kretsclimcr’s (28) classification of 
pyknic, athlet>ic, ai'^d asthenic. 

Galanb (15) presents a system of 
constitutional types for women which 
classifies them into; (1) the stenosomic 
constitutional group, including the 
asthenic type, or the very small wo¬ 
man, and the stcnoplastic type, or the 
robust asthenic; (2) the inesosomic 
constitutional group, which includes 
the pyknic type, or tlic ideal of woman¬ 
kind, and the nie.soplaatic type, or the 
work-type of woman; (3) the incga- 
losomio group, made up of the athletic 
type, or the ma.sculiiie type of woniaii, 
and tlie aubatlileldc type, or the 
slenderly built, athletic type, and 
the euryplnstic type, or the vciy large 
woman. 

MacAuliffe (32) distinguishes a round 
type of slackened vitality and a flat 
type of accelerated vitality. Similarly, 
Pende, (48 and 47) classifies into the 
following types: anabf^lic type (short 
round, vi\gotonic, with proiloininaiu-.e 
of tliymuH, adrenal and genital glands; 
emotionally stable); cataliolic type 
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(long, flat, sympathotonic, with pre¬ 
dominance of thyroid, parathyroids 
and hypophysis; emotionally unsta¬ 
ble) ; eurythmic type (liannonioualy 
balanced). 

Bouyer (6) offers a group of pyk- 
noids which lies between the pyknic 
and athletic types in its character¬ 
istics. 

The attempts to correlate differences 
in constitutional type with character¬ 
istic differenGcs in physiological and 
psycho-physicnl mechanisms have been 
varied in their mode of attack. The 
relationship of temperament to the 
results of different types of intelligence 
test.? and ratings has been st\idied by 
Oates (39, 40, 41), Porteus and Bab¬ 
cock (53), and Peters (51). Odegaard 
(42) observes differences in psycho¬ 
galvanic reactivity among psychiatric 
patieiila wliom lie groups into .six 
diagnostic group.s as follows: normals, 
organic and toxic psyclioaes, liysteria, 
depressions aivd neuroses, manic ex¬ 
citement, schizophrenia. Washburn, 
Keeler, New, and Parshall (62) found 
difTcrciiccs between .some of their 
opposite extremes of temperamental 
traits which corresponded to differ¬ 
ences in speed of reaction to noise, 
variability of such reaction time, and 
number of errors made in inirror- 
trachig of aii outline .star. Tedcsco 
(1) found that the values of the cardio¬ 
vascular pressure were higher in indi¬ 
viduals of the asthenic type tlian in 
the pyknic type between the ages of 
twelve to .sixteen years. For individ¬ 
uals between seventeen and nineteen 
years this condition is reversed, and 
the values of the cardio-vascular 
pressure arc higher for those of the 
pyknic type. 

Differences in the rcinatatenient of 


experience through memory were fouiicl 
by Washburn and her associates (60, 
61, 63, 59, 64) to be cliaractori.stio of 
temperamental differences between the 
emotional and the calm group,s. Both 
directed and free recollection of emo¬ 
tional experience were richer among 
the emotional group. The emotional 
subjects liave slightly more inten.^c 
and numerous recollections of emo¬ 
tion, especially the disagrecalde 
emotions, and greater galvanoinctric 
deflections. Those of checihil tem¬ 
perament find more pleasant associa¬ 
tions to words than tliosc of depre.s.scd 
tempcranicnt. 

Baxter (2) investigated the rate and 
strength factors as related to tciupeiu- 
inent, with negative result.s. 

Moore (37) found greater speed of 
reaction, ca.se of breaking up habits, 
rea(.liness to make snap jiulgmoiits and 
independence in the face of majority 
influence more evident in individual.s 
of radical tempeTaments than among 
conservatives. 

Kret.sclimer (27) correlated sensory 
and perceptual difforeneos with coii- 
stitutioiial typc.s. 

Bensheim (3) correlated tlifferciicc.s 
iti the elTecta of mescal intoxication 
with the pHycliOthyiiiic anil scliizotliy- 
inic groups. 

Individual dilTercaiees in motor cooi- 
iliiiatioii, a.y c.xemplified in liand- 
writing, (uirror-drawing, and speech, 
were used by June Downey (10) ii,s 
indicatioiui of indivitlual differences 
with regard to temperamental traits. 

The relation of range and degree of 
fluctuation of attention to coiisLiLu- 
tioiuil type was oxperimciitally lesled 
by Banter and 9tcrziuger (55). 'I'lie 
results indicated some rolatiuiisliip 
l>otW(ien the range of al tent ion aiui ( he 
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types of Jvretschrner, but iliia relation- 
shit:) was not iiiarke.<.L 

Collins (7) worldn}^ with repeat tests 
of tli(i Prassey I'^orni fl test, did not 
fiiirl eoiisistericy of results when he 
fi:iivc the tests to the same individuals 
after intervals of a week and a year, 
and eoucUidcd that the Pressey Form 
B test did not test a constitutional 
factor. 

Emotional and intellectual i*eactioi\s 
to ink blots have been used by Ror- 
schacli and others as guides to tein- 
peramoutal differences. 

As illustratioua of the application 
of the DonHiitutional type concept to 
])hysiological mechanisms wo have 
the attempt to correlate personality 
aiul iiitoLlecbual characteristics with 
general body build, pyknic, athletic 
and aathGiiio types of Kretschmer 
(27), iiricl Schmidt (56), and Graf (18), 
with rate of growtli, (50), with height- 
weight relationships (16), with soma- 
Logrnin.s and ccphalograms (52), with 
sugar content of the blood (20), with 
the chemical balance within the body 
(84), and with the results of isoagglu- 
tinin blood tests (14). 

In some instances individuals have 
been accepted as belonging in one or 
another classification of constitutional 
type and oxiierimental attempts have 
been made to arrive at a cataloguing 
of characteristic.^ belonging to this 
type which could be used for the 
puvjiose of diagnostic identification of 
tliC typo i[i the case of other individuals. 

Enke (12) studied tlie motor proc¬ 
esses of 250 people whom he had 
clavSaified according to the Krctaclimer 
catagories. The members of the pyk¬ 
nic group wei-e characterised by motor 
o.xpressions of contiimoiis internal feel¬ 


ings of tension. They were le.ss skill¬ 
ful in fine hand movements than 
leptosomes, and were not so well able 
to isolate individual fine movements 
within the attention field. In anutiier 
study Enke (14) investigated the 
relation between motor peculiarities 
and bodily morphology, using 500 
male and female subjects, whose ages 
varied from sixteen to sixty-five, and 
who showed a wide degree of variation 
in intelligence and training. Tiic 
subjects were again grouped according 
to the Kretschmer classification. Tap¬ 
ping, breathing technique, tests for 
steadiness, speed and accuracy of mo¬ 
tor coordination wore used. The au¬ 
thor finds a slower tempo and greater 
pattern irregularity of movement in 
pyknics. Pyknics, however, adapt 
themselves better to clianged move¬ 
ment sequences. He feels that 
psychomotor factors are valuable in¬ 
dices of constitutional type. 

Gourewitdi and 0/eretzki (17) ex¬ 
amined 8,167 people and chose 4,858 
cases whom tliey felt were clearly 
recognizable examples of the following 
constitutional types: the leptosomic, 
athletic, pyknic, infantile, and dys- 
plastic. Tlie others they discarded 
as being of mixed type. Correlations 
were sought between character and 
motor ability, between somatic con¬ 
stitution and motor ability, and be¬ 
tween bodily constitution and charac¬ 
ter. The authors found that tlie psy¬ 
chomotor ability ivas distributed among 
four types as follows: the psychothymic 
pyknic, the schizothymic leptosomic, 
the athletic epithymic, and the infan¬ 
tile labile. 

Necb (38) placed individuals in 
tcmperaineiil,jil groups on f;he basis of 
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Kretschmer’s classification, and sought 
to arrive at a descriptive concept of the 
types through intelligence tests, school 
grades, and ratings of vocational apti¬ 
tudes. No clear-cut descriptive con¬ 
cept of these types was arrived at. 

Sorokhtiii (57) chose a group of 
children of school age whom he c'uar- 
acterized as brake-type on the basis 
of tlieir behavior under experimental 
conditions for conditioning the pres¬ 
sure of the hand on a key to a red 
light combined with electric currents. 
When the children had been diagnosed 
in this manner as to type their general 
personality and Ijobavior character¬ 
istics as revealed by observation in 
school and medical examination were 
catalogued as doauriptivo of this brake- 
type. According to tlm authors the 
following interpretation is character¬ 
istic of tl\ia type: in tlio motor sphere, 
swiftness of action, tionnal or lower 
tluin normal; regularity and strength 
arc high; the tempo of action is low 
and even; dynamic durability is normal 
and static durability higher than 
normal. The characteristics of these 
cliildren in pedagogical situations are 
consistent witliin the group (may be 
termed socially stable) and may be 
desoribod as follows; (1) Tliey have 
good discipline. They actively sup¬ 
port order and distinguish themselves 
as being reliable in responsible work; 
any flaw in their adherence to disci¬ 
pline could be traced to an outburst 
of negativism; some subjects of the 
group were very stubborn, but this 
did not interfere with the success of 
the social contact with their com¬ 
panions. (2) Tlicy display ability for 
long-time concentration in their work 
(3) They are very persistent and 


{ilways finish their task. (4) They 
are independent in their work. (5) 
In new work they arc slow to orientate 
and inclined to be slovenly. (6) They 
do work with moderate or slow speed, 
with even tempo, and with accurate 
execution. (7) Emotionally they are 
reserved and tliey are moderate in 
character. (8) Non-sociability or in¬ 
troversion is an outstanding trait of 
the whole group. 

Yarmoleuko (Gfi) on the b:i.sis of 
tests of motor coordination which 
included throwing of balls, striking 
of sand-bugs and walking along a 
straight line and along circle.s, follow¬ 
ing direction.^ as to speed and cliango 
of motion, and jumping, worked out a 
motor profile correlated with age of 
the cliildren. These childrcti were 
then grouped into tlio.so of brake-type, 
plastic type, and excitable type, on the 
basis of the reflexological diagnosis used 
by Dr. Soiokhtiu and the nioLor profile 
studied from the point of view of type 
dilXerenliation. He arrives at the 
conclusion that the excitable type 
gives a wide variation of the age 
coefficient in tlie direction of plus and 
minus, Tiie force of the impact and 
the over-jump is large, but continuous 
muscular exertion is difficult. 'Plieir 
endurance is not very good. The 
brake type moves more slowly l.)ut 
more accurately and with greater sure- 
nesa. Force and endurance are high 
in this type. The plastic typo does 
not give a typical relat-ionship between 
coefficients. The author feels that a 
priori an individual’s motor profile 
should bear the ti’iiccs of brake or 
excitable type, acconliiig to the t 3 nje 
toward which he is more inclined. 

One cannot con.sidnr ttn^ work which 
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hn,R (U)iitt on conf^lriUitional typ« 
without- being struck by the (ollowinK 
facts: many of the classifications are 
of kinds of lichavif^r ratlicr tlian sorts 
of people. This gives rise immediately 
to the rlilficnlly of mixed types. Cer¬ 
tainly a grouping of people which 
leaves 50 per cent outside any of the 
can offer no Ruljstantial assist¬ 
ance to the fliagnostitian, nor any liopc 
of arriving at a clear-c\it symptomatic 
(IcHoription valuable for progiiosi.s. A 
classification which breaks down fre- 
qiiOTildy into mixed types apjKiars to 
bo a classification of jispccts of the 
boViavior of people rather than a 
classification of people. A large num¬ 
ber of borderline types is conceivable 
in II satisfactory classification of con¬ 
stitutional typos, but a large number 
of mixed types is in itself strongly 
suggestive of the unsound ne.ss of the 
classification concept which necessi¬ 
tates this iiiclusinn in its system. 

Theu'o are classifications to which 
this ol.)jec:tion d(;e.s not apply, and 
these more nearly approach a true 
segregation of people into group types. 
Hut even these clas.sifications .seem too 
broad in their original delineation. 
Differentiation i.s drawn Iwtwecii 
ffro\ii>s of traits and typo names given 
(n these charact^eristic group.s, \vitl\out 
first detoiTnining definitely that the 
constellations of trait.s characterized 
as constitutional types include only 
constitutional traits. It is a>s if we 
were to say that a combination of blue 
eyes, short hair, dark skin, well mani- 
o,ure<l fiiiger nails, small bones and an 
upright carriage eou.stitute a type wc 
ndglit call Celtic. These are all 
pliy.sical clmracteristics in regard to 
whieli adults differ, and conceivably 


we might fii^cl many individuals who 
would fit this exact description in 
regard to all of these particulars. But 
inasmuch jis variation in regard to 
grooming of finger nails, posture, and 
length of hair (none of them consti¬ 
tutional traits) would prevent inclu¬ 
sion of individuals in the group, wc 
could not. properly designate the 
group as an authentic constitutional 
type. The Celtic type, for in.stance, 
i.s a geiiuLucly recognizable racial type, 
but it is dcscrilijcci in terms of color of 
hair, color of eyes, and complexion. 
Those arc all constitutional physical 
characteristics. In order to have a 
Celtic type, one must ha.vc these in a 
given quality and a complete group. 
Any one of these characteristics may 
be found outside the Celtic group, but 
when we have lost one of them from 
the group we liave lost the Celtic 
type. But no matter how variously 
scattered these constitutional charac¬ 
teristics may become through heredi¬ 
tary mixture ami diffusioiij u’henever, 
through the mechanics of heredity, 
they arc again all rcas-scrnbled in one 
individual, the Ccltie type is restored 
to U.S, 

It would then appear necessary, 
before arriving at a classification of 
tenipevamcutal or eouvstilutional types, 
to determine first what individual 
constitutional traits are involved in 
temperament, and then it may be 
possibI(5 to arrive at grouping.^ of these 
traits which will be found to be shared 
as characteristic groupings by large 
numbers of people. The confusion of 
constitutional and uou-eoustitutional 
characteristics is e.specially evident 
in those Rtudics which atteniijt to ar¬ 
rive at .syinptoinatio p.sychnlogical 
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descriptions of hypothetical types. 
In this connection all sorts of behavior 
have been catalogued with no regard 
for the question as to whether this be¬ 
havior represented constitutional psy¬ 
chological traits. There may, indeed, 
he some question as to whetlicr it is 
possible to determine the constitu¬ 
tional character of any psycliological 
trait which may be properly described 
as a quality commoji to the whole 
personality. But surely until this 
fundamental question is answered wc 
have no right to include traits in 
symptomatic descript^ions of consti¬ 
tutional type merely because tliey are 
of psychological quality. Such func¬ 
tions as steadiness, speed and accuracy 
of motor coordination may in the 
end l)c proved to be constitutional, 
but in view of the fact that even casual 
observation shows that these functions 
vary widely in one individual from day 
to day and from year to year, their 
constitutional character must be 
proved and not assumed. 

The first problem facing those now 
working in the field of temperament 
and constitutional tyiie seems to be to 
discover functions of the neiwous 
system which arc autlicntic constitu¬ 
tional traits, and to devise ways of 
measuring individual differenec-s in 
these traits. Later, characteristic 
groupings of these traits may be found 
which will form true tempeiaiiiental 
categories in which people can be 
placed with surety that those in any 
one category resemble each other in a 
manner genuinely constitutional. The 
studies of eidetic imagery come nearest 
to meeting tliis requirement up to 
date; but indications of profound 
differences between the childhood and 


adult experiences of individuals pos¬ 
sessing eidetic imagery leave us in 
some doubt as to the constitutional 
character of this phenomenon. It 
seems entirely possible that all people 
may experience eidetic imagery at 
some time during tlieir lives and 
quantitative differences in its per¬ 
sistence into adult life may not be 
constitutional in their nature. 

McDougall (34) in pointing oul. 
that previous classifioationa have not 
analyzed the constituent factors of 
types, oiTer.s the following aiialy.sis of 
groups of such factors: (1) intellect 
(memory imagery); (2) clispo.sition 
(affective); (3) temper (drive); (4) 
temperament (endocrine); (5) char¬ 
acter (acquired organization of affec¬ 
tive tendencies). Wlnln lie feels that 
Jung ascribes too much significance 
to the introvert and extrovert differen¬ 
tiation, and that this emphasis leads 
to confusion, McDougall himself pre¬ 
sents the extrovert-introvert scale for 
singling out as a constitutional per¬ 
sonality factor, and disensse-s tliis 
difference as one whicli involves inhi¬ 
bition. In the case of the introvert 
he believes the lower levels of tlie 
central nervous system are subject to a 
high degree of inhibil-ioii by cortical 
activity. According to lii.s drainage 
theory of inhibition tlie excitation of 
the thalamic cciitors (constituting 
emotion) is directed to the cortex and 
sustains activity there. With in¬ 
creasing maturity of the orgatiisin 
greater cortical control develops, aiul 
the individual becomes corrc.spoml- 
ingly more highly introvert. 

The terms introversion and extro¬ 
version expmss the limits of individual 
variation of the degrex; of Ci-e.cilom with 
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which this affective overflow takes 
place; aofl tliis variation McDouRall 
assumes to lie constitutional. He 
postulates au unknown substance in 
tlic nervous system similar in its effect 
to alcohol or chloroform, which sets 
up excitation. The extrovert would 
be an individual who bad unusually 
little resistance to this sul'istance, and 
is pnrjictually in a state of mild 
inioxicntlnn. 

Other autliors have been interested 
in inlubitioii aa a constitutional factor 
offering individual variations. Pav¬ 
lov (40) demonstrated that inliibitions 
oo\iUl be conditioued, and believes he 
has eviflonce that individuals display a 
basic difforerioc in the rcadiiioss and 
case with which this conditioning of 
inlnhition takes place within the or¬ 
ganism. He describes the ovcr-exci- 
tatiory individual a.s one in whom 
inhibitions are conditioned seldom 
and with great difficulty. The over- 
inhibitory type is the type in whom 
inhibitions arc conditioned too easily 
for perfect adaptation to a changing 
environment. Between these extremes 
lies the plastic group, in whom inhibi¬ 
tions are set up witli sufficient ease to 
assure protection, but not to the extent 
wliich prevents adaptation. This va¬ 
riation, which he regard.s aa constitu¬ 
tional, he correlates with hypothetical 
physiological processes within the cen¬ 
tral nervou-s system. 

Hunt (21) einpluisizes a difference 
in susceptibility to iiiliibitivc processes 
in drawing the lines for his classifica¬ 
tion of people into those of crethitic 
type and kolytic typo. The eretliitic 
type possesses cortical excitability and 
the kolytic type is characterized by 
coi'tical inhibitability. He ticcepts the 


conclusions of Meltzer (35) that both 
excitability and inhibition are char¬ 
acteristic of living matter. Inhibition 
lie sees aa a suspension of physical 
activity. While processes of excitabil¬ 
ity and mhibition have a share in all 
neural functioning, individuals differ 
from birth in degree of excitability. 
These differences have been ascribed 
variously to differences in chemical, 
glandular and metabolic activities of 
obscure nature. Hunt himself postu- 
late.s a specific cell which functions 
for inliibition. Those individuals who 
possess a preponderance of these cells 
form the over-inhibitive group, vari¬ 
ously designated as schizoids, schizo¬ 
phrenics, and by Hunt as kolytics. A 
lack of these cells means over-excita¬ 
bility, and places the individual in the 
manic-depressive, cycloid group,called 
by Hunt erethitics. Hunt describes 
the erethitic as follows: “Great ac¬ 
tivity of mind and body. Responsive, 
impulsive, easily excited; quick-tem¬ 
pered, highly emotional and inclined 
to be restless. Mercurial; rash; hasty 
in action; psychic tempo is rapid; 
distractible, not easy to concentrate; 
more in reality; action and expression; 
friendly, sociable, accessible." 

If one wore seeking for investigation 
a single factor which might be a con¬ 
stituent of those broader differences 
subsumed under the term “constitu¬ 
tional type," variations in susceptibil¬ 
ity to inliibition surely offer them¬ 
selves as suitable. It is a factor 
wliich can be isolated as a psychological 
entity and which colors the whole 
personality in many situations occur¬ 
ring throughout the Ufetinio of the 
organism. 

Individuals can be compared as to 
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the relative speed with which inhibi-. 
tions can be conditioned. This com¬ 
parison also offers a continuous range 
of quantitative measurement which 
may be contained between two ex¬ 
tremes. If the position upon the 
scale of measurement of this function 
can be shown to be consistent within 
the experience of one individual, ‘we 
are one step further toward the solu¬ 
tion of the problem as to whether or 
not it is a constitutional trait. Its 
measurement permits classification and 
if it should prove to be inborn it could 
be accepted as one temperanicntal 
trait, and an ingredient in a future 
group classification. 

Theories as to the physiological 
meolianism of inhil^itioii are numerous, 
but not relevant to our own primary 
problem, which is the demonstration 
of individual quantitative differences 
in ilio ease with which inhibitions arc 
set up, ami the basic consistency of 
these differences within the temporal 
experience of these individuals. The 
term '‘inhibition’' itself has been used 
in various coiuiotations; The Freudian 
use of the term refers primarily to 
conduct and incapacity. Used by 
Pavlov and those of the Russian school 
and their followers in other countries, 
the term refers to a neuro-psycholog- 
ical process set up under cxperiiiieiital 
conditions clearly defined by them. It 
is used widely among tho.se writing in 
the field of social psychology and so¬ 
ciology as applied to self-restraint of 
conduct with special reference to its 
social acceptability. The term is also 
used in connection with the phenom¬ 
ena of memory and fuigetting, and 
experiences which caniiiot l)e recalled 
are said to be inhibited. In all of 


these varied uses, there is a common 
core of meaning which perhaps may 
best be described by the word 
“stopped.” As the term is used in 
connection with our own experimental 
work herein reported, we understand 
it to mean a delay or cessation of ac¬ 
tivity in the face of condition.? which 
have previously called out the activity 
and wliich remain sufiicicntly uniform 
to justify the expectation that the 
activity would remain uniform; said 
delay or lack of activity being expli¬ 
cable only ill terms of factors internal 
to the acting organism. 

Method 

111 devising our own technique for 
attacking this problem, wc souglit for 
an iiihil)ilioii which could be condi¬ 
tioned under experimental conditions 
applicable to children of a wide age 
range. These experimental conditions 
also had to permit suflicient variability 
in the conditioning of the inhibition 
to disclose the types we were socking, 
if they existed. This necessarily meant 
that we u.se an experimental situation 
which would result in a conditioned 
inhibition only if tlie internal Bituation 
of the .subject were favorable to sucli 
conditiouiug. In preference to the 
uiicouditiuncd stimuli setting up 
strongly irilnhitory reactions, such as 
electric shock.?, etc., we purposely 
chose a situation which would have a 
weak tcudcucy to condition an iiiliibi- 
tion. The new conditioning in an 
experimental setting of a verbal inhi¬ 
bition already established seemed the 
best instnmieiit fur this purpose. It 
had a disadvantage in tliat it coidd 
only be u.sed with childieu who had 
reaclieil an age at which we could 
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depend upon tlie verbal iiihibitioit 
having been eatablislied. The verbal 
inhibition seemed to meet the require¬ 
ments in all otlier ways so completely 
that we accepted this disadvantage 
and undertook to work out an experi¬ 
mental setting for the conditioning to a 
new stimulus of an inhibition pre¬ 
viously conditioned tu verbal coiii- 
jiiands. 

Wc used a “Marietta” reaction time 
apparatus which offered as a stimulus 
for the pressing of a biitton eitlicr a 
white Uglit, a green light, a red light 
ora buzz. The subject’s reaction time 
was measured in hundredtlis of a 
8C5cond by the chronoscope belonging 
to tlie Marietta instrument, and re¬ 
corder! immediately on a chart. This 
reaction time apparatus lias a screen 
between e.\*peruacutcr and subject, 
which allowed two experimenters to 
work behind it unseen by the subject. 
One experimenter manipulated the 
switches which controlled the stimuli 
and the other read and recorded the 
chroiioscope readings. 

The apparatus is furnished with two 
response keys, tukly one of which was 
used. Tlie subject was always left 
free to make a choice as to w'hether to 
use the right or left hand for response 
lU'C-ssurc. 

A fixed scries of stimuli presentations 
WLis made up in adviince. These series 
varied in uiternal .sequence and length 
with different groups of subjects and 
the serie.s used with each group will be 
pre-sented in its turn. In each series 
there was one type of atiniulus to which 
the subject was tuUl not to respond at 
all. Unknown to the subject, this 
sliiniihis for which the iiihibiUori was 
c.sial)lishod verbally vva.s always pre¬ 


ceded by the same stimulus chosen 
from the other, two lights. Green 
was usually the color for which m- 
sponse was omitted by instruction. 
If white were chosen for the otlier 
color it always appeared before the 
green and if red were chosen it always 
appeared before the green. By plac¬ 
ing one color uniformly in the position 
which immediately preceded a color 
for which we had established an inhibi¬ 
tion through verbal instructions, we 
hoped to condition this inhibition to 
the precedent color. Therefore, the 
color which preceded the green in any 
given series is referred to as tiie con¬ 
ditioned color. Except for the green 
and the conditioned color the reaction 
time stimuli were arranged for each 
series in an eccentric sequence. Both 
adults and children were used as sub¬ 
jects. The instructions were the same 
for both. 

Wlien the subject was seated before 
his side of the apparatus he was told 
by tlic experimenter: "Let’s use this 
one lierc” (indicating which response 
key was to be used). "Now we want 
you to watch this opening. WheEi you 
see a red light in there, then we want 
you to press down on this just as 
quickly as you can after you see tlio 
light.” At thi.s time the second experi¬ 
menter showed a red light and tlie 
subject responded. The same pro¬ 
cedure was used for tlie white light 
and the buzzer, and for the green 
light except that the subject was told 
not to respond to the green. After 
these instructions had been given the 
experimenter said, ‘‘All right, now wc 
are going to do some nioro. Ueniem- 
ber tliat you press down for red light, 
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tlie white ligljt, and the buzz; but not 
for green." 

RESULTS 

Experimental Senes No. I 

Tlie object of this experimental 
series was to discover whether, under 
the conditions set up, the inhibitions 
eslablislied verbally to the green 
stimulus would be conditioned to the 
color which always preceded green. 
We were also interested to know 
whether tills would happen in every 
case in the same degree, or whetlier 
there would be enough variation to 
permit tlie formulation of a measuring 
scale including some cases where the 
inhibition was not conditioned at all. 
These latter cases would re])resent the 
zero of the moa.sui'ing scale. 

Method of scoHjig. In tiiis experi¬ 
mental series, all reaction times to all 
the stiinuU were recorded as tiiey were 
measured by the chronoscope in hun¬ 
dredths of a second. Because we were 
interested in comparing the effect 
of the experimental conditions on the 
reaction time of individuals, and not 
interested in comparing absolute re¬ 
action times, we calculated for each 
scrie.s the difference between the 
initial reaction time for a given type 
of stimulus and each subsequent 
reaction time for that type of stimulus. 
If a subsequent reaction time were 
larger than the initial one, we called 
the difference a positive difference; 
if a subsequent reaction time w'ere 
smaller than the initial reaction time, 
we called the difference a negative 
differencD. For in.stance, if the first 
reaction time to ivliite were 82, tlicn 
the differences between 82 ajid all the 
other reaction timers to wliite in a 


series as given to one individual at one 
sitting would be calculated and ar¬ 
ranged on a chart in the order of their 
presentations in the series, the positive 
differences being placed above a zero 
line, and the negative differences be¬ 
low. Opposite the beginning of the 
zero line was noted the absolute initial 
reaction time. This method of re¬ 
cording made it possible to make 
compariaons of the progress of the 
reaction time (whether it grew longer 
or shorter) in the case of the different 
types of stimuli used for any one 
individual in one sitting, and in t]u‘ 
cose of the same type of stimulus used 
with different individuals. 

One hundred ninety-eight sliiiiuli 
comprised each series presented in this 
experimental group. Tlic following 
sequenco was repeated six tmies to 
form the .series: white, green, buzz, 
white, green, red, white, green, buzz, 
white, green, red, buzz, white, green, 
buzz, white, green, red, buzz, red, w'hite, 
green, red, wliite, green, red, buzz 
wliitc, green, buzz, white, green. In 
this sequence white invariably pre¬ 
ceded green, and was the eunditioned 
color. There wore 84 subjects in 
this group. Most of them were col¬ 
lege students; a few were members of 
tlie faculty; and ten were children. 

The progress of tlie reaction times 
for each type of stimulus and for each 
individual, as shown by the dilTerence.s 
between initial reaction tiiiie and sub¬ 
sequent reaction times to the same 
type of stimulus, was plotted in graph 
form for purposes of eompari.son. It 
became evident from a study of the 
graplis tliat tlie majority of the reac¬ 
tion times inoroased in length toward 
the end of the le.st. However, the 
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increase in the case of the conditioned 
color (that color which invariably pre¬ 
ceded green) was greater than the 
increase in the case of the other 
stinuili. A statistical evaluation of 
the iiicrctising length of the reaction 
time in the case of each kind of stimu- 
Ina was made aa follows: the number 
of spaces above the zero line for each 
response to white, to red, and to the 
buzz, was counted; these were totaled, 
averaged and recorded for each stiinu- 
liifi. The correlation between th(5 
conditioned color and the nou-coudi- 
tioned color was .05. The correlation 
between the conditioned color and the 
buzz was —.067. Tlie correlation 
between tlie iion-conditioned color 
and the buzz was —.45. We inter¬ 
preted this to mean that the behavior 
of the conditioned color differed more 
from that of the non-conditioned color 
and from that of the buzz than the 
boliavior of the non-coiiditioncd color 
and that of the buzz differed from each 
other. Thesereaultssuggested the pos¬ 
sibility that tlie reaction time-s to the 
conditioned color were being affected by 
its position which invariably iinincdi- 
atoly preceded the green. 

The procedure outlined was repeated 
with a difTcreiit group of 37 subjects, 
again chiefly composed of college 
studejits and members of the faculty. 
The stimulus sequence presented to 
this group was exactly like that pre¬ 
sented to the former group, except 
that tlie red and white were inter¬ 
changed. This placed the red in the 
position of the conditioned color, in¬ 
variably preceding green. The sta¬ 
tistical results for this group were 
as follows: the correlation between 
the conditioned color and the non- 


coaditipned color was .16; the corre¬ 
lation between the conditioned color 
and the buzz was — .15; the correlation 
between the non-conditioned color 
and the buzz was —.31. Again we 
found that the difference in behavior 
between the conditioned color and 
either the non-conditioned color or the 
buzz was greater than the difference in 
behavior between the non-conditioned 
color and the buzz. 

A comparison of the two groups 
shows that the behavior of the condi¬ 
tioned color as related to that of tlie 
otlier stimuli was similar, whether red 
or white occupied the position inva¬ 
riably preceding green. From this we 
inferred that the ujiusual lengthening 
of the reaction time for the conditioned 
Rtimulus in the course of any given 
series was due to its position preceding 
the stimulus to which wc had verbally 
set up an inhibition. In the case of 
the buzz we found that it had a star¬ 
tling effect which made its cliaracter 
as a stimulus differ so much from that 
of the colors that, we did not attempt 
to compare it directly with the colors 
a.s a conditioned stiinulus. 

Wlien wc comihnod the results of 
both groups, we obtained the following 
statistical results: correlation between 
the conditioned color and the nou- 
coiidilioned color, —.10; correlation 
between the conditioned color .and the 
buzz, .077; correlation between the 
non-conditioned color and the buzz, 
-.34. 

A furtlier analysis of these results 
was made to establish corroborative 
evidence in favor of the inference 
that the behavior of the conditioned 
color varied from that of tl\e other 
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Htjniuli and that tins variation was Rreen. The results of tliia analysis 
attrihutahle to its position pi'eceding were as follows: 

Ci)ndil,ii)n(*d red lcn}r(,lic?i(>d more than non-conditioiicd white.. 29 

Conditioned red lengthened less than non-^oiidilumed white. 7 

CoiKlil ioned white lengthened more than non-conditioned red... 20 

Conditioned white lengthened leas than non-conditioned red. 13 

Conditioned red lengthened more than buzz. 32 

Conditioneil red lengthened leas than buzz... 5 

Conditioned white lengthened more than buzz. 27 

Cotuiif.ioncd white lengthened less than buzz. G 

Cniiditioncd white inorcasoa fi*om starting point. 25 

Conditioned wliito denroasoB from starting point. 3 

Conditioned red increases from starting jMunt. 31 

Conditioned red dccreascfl from etarting point. 55 

Non-conditionod white increases from starling point. 20 

Non-ttoncUtioned white ilecnnvses from starting point. Ul 

Non-conditionod red increases from starting point. 20 

Non-conditioned red deereinses from slsirting point. 13 

Conditioned color im‘.rea«ea from slurling point. 60 

Conditioned eoh»r decreases from starting jwint. 13 

Non-concliliianed color increases from Htartiug point. 40 

Non-contlitionod color decrease.s from starting point. 29 

Buzz increasofl from starting point.. . 16 

Buzz decreases from starting point. 54 

Conditioned red increjiSRS as non-condltioncd white, decreases. 14 

Conditioned rod decreases as non-conditioned white increases. 3 

Conditioned white increases as iion-coiKUtioiied red decrcasoa. 0 

Conditioned white decreasca as mm-conditioued red increaaca. 3 

Buzz and iion-eonditioned white decrease ub conditioned red inorcasoa. 10 

Buzz and non-conditioned red ilec.reuHe. as conditioned white increasca. G 

Buzz and non-conditioned white incroasis as conditioned rod donroasea. 0 

Buzz and iion-conditioned red iiicrouBO us euiKlitiouod white decreases. I 

Buzz and non-conditioned color dRcrease ns conditioned color incnniHCB. Id 

Buzz and non-conditioned color increase us conditioned color dccreasca. 1 

Buzz and conditioned red increase as non-conditioned white decreiiBca . 4 

Buzz and conditioned white increase as non-conditioned red decroaBcs.. 3 

Buzz and conditioned red decrease as non-conditioned white incroaaoa. 3 

Buzz and coiiditioiuul white decrease as non-conditioiied rod inc^roascs. 3 

Buzz and conditionod color decrease oa non-conditioned color increa.sew. 0 

Buzz and conditioned color increase as non-conditioned color deerDivaes. 7 

All decrease... 5 

All incroaae... 6 

Buzz increaHcfl as luin-cnnditioned color and conditioned color dccreaHo. 1 

Buzz decrcaaoH as non-eoiulitionod color and conditioned color increast^. 28 
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It scnmed cloar that this experi¬ 
mental set up produced iti some indi¬ 
viduals a conditioned inhibition, as 
evidenced by increased length of the 
reaction time for the conditioned 
stimulus during the course of an 
experiment-al series. A study of the 
individual records for the members of 
these groups as they were presented in 
graphs indicated some individual differ¬ 
ence in the behavior of the conditioned 
color, and our next step wim to investi¬ 
gate tlic scope of this individual differ¬ 
ence by ropeatii\g the experiment with 
large numbers of school children. 

Exparmonlal Sorief^ No. II 

"We lind already found, in the course 
of .Experimental Series No. I, that our 
Hcquence of 198 stimuli was longer than 
necessary. If a conditioned inhibi¬ 
tion could be produced in a subject 
by this technique, the fact became 
evident during the first sixth of the 
sericH. For a part of Experimental 
Scries No. II we used the original se¬ 
ries sequence of 198, which presented 
the conditioned color 30 times; during 
the latter part of Experimental Series 
No. II we shortened the stimulu.s 
sequence to 33, which presented the 
conditioned color ten times Ixifore the 
color green. The same sequence wa» 
used fill at ■was used in the longer series. 
Coinpari.son.s, wliich will be given 
later, between tlie rc.sults of the long 
and short series, showed that the 
.short serie.s which included ten pres¬ 
entations of tlie conditioned color, 
was as effective as the long series of 
thirty presentations of tlie conditioned 
color, in producing a conditioned 
inhibition. 

Thru\jghou(, the work with tlic 


subjects in Experimental Series No. 
II, red and white were used inter¬ 
changeably and at random as a con¬ 
ditioned color. Otherwise the stimulus 
sequence was always the same. 

Because the objective of Experi¬ 
mental Series No. II was the investiga¬ 
tion of the range of individual differ¬ 
ences in the behavior of the reaction 
times for the conditioned color, we 
recorded and studied only the reaction 
times for the color which was being 
used as the conditioned color. 

The subjects for Experimental Se¬ 
ries No. II were children in two grade 
schools. We used the first three 
grades of one school and the last three 
grades of another. The apparatus was 
set up in the nurse’s room at the school 
building, unci the children were sent 
one at a time by the teacher from 
the school room to the nurse’s room. 
Two experimenters worked with each 
cliild; wliile one experimenter pre¬ 
sented the stimuli, the other read the 
ehronoscopc and recorded the reaction 
times to tjie conditioned color on a 
chart (see figure 1). The figures along 
the vertical edge Of the cliart refer to 
time. Each spacial unit reprcsonis a 
time interval of four hundredths of a 
second or forty sigma. The horizon¬ 
tal spacing represents tlie. sequence of 
ten prc.sentation5 of the conditioned 
color. The area above tlie zero line 
represents the amount of difference 
between the initial reaction time 
(measured in hundredths of a second) 
and the siib.seqricnt reaction time 
(measured in hundredths of a second) 
when the sub.scquent time is tlio 
greater. This is termed the positive 
difference. The area liolow tlie zero 
lino, repTOsents the dilTei-eiice between 
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(lie initial anti subaeqnent reaction 
times when the subseriiierit time is the 
short-er, and is termed tlio negative 
difference. Tlie initial reaction time 
is represented by the zero line. At 
tlie top uf the page were also noted 
the name and age of the child, and the 
date of the experiment. Thi-ce hun¬ 
dred fifty-nine sulijecls were used. 

The total numlier of tlifferenccs be¬ 
tween initial and subsequent reaction 
times for this series were plotted on 
one shoot of graph paper. %oncs were 
established for these differences. The 
middle zone represented the area 
within wliich 50 per cent of the reac¬ 
tion tijue differences fell. This zone 
extended above the zero line, to 
points which lay between twenty-one 
and twemty-eight hundredth.s of a 
second for each presentation, and 
below the zero line to points which 
lay bcl,\veen fourteen aiKl twenty- 
threo hundredths of a second for cacli 
presentation. Twenty-five per cent 
of tiio differenuo times lay above this 
zone in the positive field, ami 25 
per cent lay below in the negative 
field. This middle zone jnay repre¬ 
sent, tium, tlie average area for differ¬ 
ence times, and is rejiresented by the 
sliaded area on the cliart (fig. 1). 
Individuals wliose grajdi.s fall within 
tills area may be said to be making an 
average performance with this experi¬ 
mental set lip. Tliosc wliose graphs 
fall in the positive area above this 
zone niay he said to show an unusual 
capacity for conditioning an inhibition 
under tliese experimental circiim- 
.stances. Those whose graphs fall in 
the negative area below the average 
zone may be said to have less than 
average tendency to the conditioning 


of an inliihition in this experimental 
set up. 

When thc.se zones were o.stablislieti 
the question naturally aro.se as to 
whether they represented a true dif- 
ercnliiation l^eticecn individuals, or 
the accidental grouping of a mass 
of difference times. Five individual 
graphs were cbo.scii at random whose 
first reaction time differences following 
tlic initial reaction limes were z(;ro. 
Fiv(5 others were chosen wliose first 
reaction time differences after the 
initial reaction tunes lay helween 0 
and 10 aliovo; five inoi'c were (diosen 
whose first subsequent reaction time 
differences lay between ID and 20 
above zero; and so on until each group 
of ten hundredths of a second between 
80 aljovc and 80 liolow was represented 
by five individual graphs, according 
to the placement of tlic first reaction 
time difference following tlie initial 
reaction time. A study of these 
graphs showed th.at IIkwc inilivi<lufil 
records which originated witliiu (*/ich 
of the three zones consistent,ly main¬ 
tained their zone placement. Table 1 
givcjs the figures for thei^o groups of 
iiidiviihiat records. It must be ro- 
inembcretl that in all eases the reaef.ioii 
time figures repre.senl; diffoicnceB be¬ 
tween the initial time and .sul)HC(|uniit 
reaction tiine.s as ineasiirotl in liun- 
dredths of a second, 

Our next step w'as to divide all the 
records into three groups according to 
the zones in which they originated, 
and to establish llie modians fur each 
zone as shown in figure 2, which shows 
the relation of (ho medians to the 
zones. 

Tlie records for ICxjX'riniental Series 
Ko. {[ ivere also tlivided info age 




Ficj. 1. Rbcobu Chakt for Reaction Timbh for Conditioned Color 

Numberw along the vertical edge of the sheet refer to time. Eaoh spatial unit represents 
a time interval of four hundredths of a second. 

The middle line marked “Initial time” represents the first reaction time for the condi¬ 
tioned color (7,cro line). 

The horizontal spaoing represents the sequence of ten presentations of the conditioned 
color. 

The area above the zero line representa positive difterenco (wjft text). The area heluw 
the zero line represunte the negative difference (see text). 

The shaded urea rnnreserits the middle zone or nvcrugc performunce (sec text). 

The area above snadud area rcpreBcntn an unusual capacity for conditioning of 
inhibition. 

Area below Bliaclocl area represents less bhun avemgo tendoruiy to coiiditinning of in¬ 
hibition. 


21B 
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TABLE 1 


/ndiVtfiltal reaction time records 


lIANai} OE 
TUB 

BBACTION 

TIMH 

For.LOWiwa 
TUB r.BRU 
KBACTION 
TIUB 

UPI'KR 
LrMIi' QE 
IIANUn OB 
(iiiotir 

LQWBli 
LIMIT OP 
riANOB OP 
anouv 

hbaction nuukbii 

2 

a 

4 

r> 

& 

7 

6 

0 

1(1 

BO 

+80 

-15 

79 

27 

28 

41 

49 

5 

13 

10 

3 

to 



70 

-3 

-G 

78 

5 

89 

-3 

77 

71 

70 



75 

22 

04 

39 

33 

33 

49 

-3 

48 




73 

33 

4 

14 

74 

33 

19 

01 

30 




71 

-15 

62 

-14 

GS 

53 

64 

tiO 

00 

70 

94 

15 

65 

49 

89 

73 

G3 

15 

89 

70 

50 

to 



04 

67 

68 

73 

87 

25 

73 

05 

47 

00 



03 

17 

29 

93 

78 

24 

40 

31 

32 




03 

60 

22 

34 

26 

42 

40 

24 

31 




02 

25 

94 

27 

77 

42 

59 

48, 

G2 

GO 

97 

I 

55 

0 

38 

52 

30 

27 

17 

38 

32 

to 



55 

39 

19 

52 

37 

35 

55 

' 14 

47 

flO 



54 

34 

97 

60 

40 

' 58 

37 

' 37 

25 




52 

50 

55 

30 

42 

' 59 

' 37 

41 

2» 




51 

29 

23 

3ft 

18 

38 

1 

24 

29 

50 

f59 

-12 

49 

30 

40 

1 59 

41 

Mi 

37 

' 30 

-1 

to 



47 

-12 

43 

9 

-li 

-n 

17, 

23 

-1 

40 



45 

21 

20 

17 1 

15 

46 

28 

28 

-2 




42 

32 

44 

36 ; 

11 

52 

41 

49 

49 




42 

52 

1 25 

2 ' 

27 

42 

11 


12 

40 ' 

54 

-25 

38 

29 

-0 

-14 ' 

20 

6 

23 

8 

_2 

to 



30 

42 

17 

11 1 

32 

20 

25 

15 

27 

30 



34 

41 

29 

49 

29 

54 

20 

31 

30 




32 

:n 

31 

33 1 

28 

25 

24 

23 

20 




31 

-8 

4 

45 

-25 

-0 

-15 

19 

-15 

30 

48 

-7 

28 , 

24 

38 

35 1 

24 

le 

30 

33 

45 

to 



27 

23 

20 

27 , 

37 

24 

34 

13 

0 

20 



26 

-6 

24 

31 

48 

-2 

30 

-2 

16 




26 

2 

4 

14 

— 2 

31 

9 

24 

6 




23 

23 

21 

39 

28 

-7 

23 

20 

3 

20 

32 

~2I 

17 

-19 

-9 

2 

-18 

-20 

-10 

-1 

-17 

to 



15 

-15 

-2 

-10 

-18 

3 

-21 

-17 

-10 

10 



15 

11 

3 

10 

2 

-y 

llj 

G 

-7 




15 

13 

24 

5 

_-2 

25 

22 

■ -17 

-8 




10 

24 

7 

9 

14 

14 

17 

2'J 

1 32 
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RANOR OK 
THE 

HEACTinN 

TIMR 

rOLLOWimi 
THE 2GIIU 
REACTION 
TIME 


10 

to 

0 


0 


0 

tii 

-10 


-10 

to 

-20 


-20 

to 

-30 


-30 

to 

-40 


-40 

to 

-50 


-50 

to 

-60 


TAHLK 1—C'on/JMMeii 


Hn-ER 
MMIT OE 

l.awBU 

LIMIT Of' 




RRaCTIOH HHMIIEH 




HANCJR UP 

RANOW OV 
























3 

4 

s 





10 

2!) 

-32 

7 

12 

20 

15 

10 

29 

10 

-10 

1(1 



6 

13 

23 

23 

12 

20 

24 

25 

18 



5 

5 

-1 

4 

5 

-17 

13 


-22 



2 

5 

-1 

21 

-n 

7 

-9 

-8 

16) 



1 

19 

18 

23 

1 

16 


20 

1 

+72 

-72 

0 

2 

-a 

-3 

-72 

-1 

3 

-10 

- 0 



0 

-11 

-2 

-9 

-3 

-8 

-8 

-14 

-27 



0 

-4 

-u 

13 

-12 

-21 

-32 

n 

0 



U 

0 

0 

6)5 

05 

1.5 

72 

15 

00 



0 

-U 

-70 

-10 

4 

-7 

8 

4 

-8 

28 

-an 

-1 

-G 

-4 

-3 

5 

-3 

11 

8 

0 



-2 

3 

-11 

14 

27 

25 

14 

28 

-39 



“3 

19 

-5 

4 

-4 

-4 

-4 

-11 

-1 



-7 

-0 

-14 

-21 

-20 

-13 

-12 

-6 

-12 



-9 

11 

-10 

-17 

17 

10 

-7 

8 

-13 

20 

—45 

-10 

-24 

20 

9 

-8 

-8 

-17 

-5 

-45 



-15 

-19 

-7 

-19 

-2 

-2.3 

-4 

-10 

4 



-15 

-5 

-7 

—5 

-9 

-11 

2 

8 

-1 



-10 

-22 

7 

7 

-27 

-6) 

-10 

-7 

-.3 



-17 

-17 

-41 

-15 

-7 

-8 

-19 

-22 

-11 

1!) 

-76 

-20 

-25 

-20 

-9 

-10 

-18 

-30 

-39 

-10 



-20 

-10 

— 5 

-7 

-10 

13 

3 

-15 

0 



-2:1 

-10 

-3 

-50 

]() 

-76 

7 

-67 

14 



-27 

-53 

-30 

-44 

-27 

-51 

-32 

-25 

-12 



-29 

-9 

-7 

-17 

-26. 

-2 

-in 

-30 

-49 

4 

-1511 

-31 

-40 

-43 

-41 

-41 

-45 

-.51 

-.57 

-24 



-34 

-9 

-19 

-70 

-09 

4 

-9 

-40 

-27 



-36 

-32 

-27 

-12 

-21 

-17 

-21 

-35 

-30 



-36 

-93 

-106 

-13 

-92 

-20 

-73 

-113 

-(i3 



-39 

-47 

-50 

-50 

-70 

-153 

-132 

-155 

-159 

0 

-81 

-42 

-50 

-05 

-40 

-33 

-56 

-48 

-42 

-27 



-43 

-39 

-40 

-35 

-54 

-54 

-51 

-59 

-62 



-44 

-35 

-38 

-40 

-45 

-45 

-5.H 

-30 

-41 



-45 

-81 

5 

0 

-45 

-3 

-4 

5 

-30 



-48 

-57 

-65 

1 

-75 

-75 

-75 

-10 

-71 

30 

-65 

-61 

-31 

-04 

26) 

-66 

-52 

-8 

12 

0 



- 51 

-46 

-51 

-15 

-12 

-:48 


-48 

— 55 



-52 

-05 

-53 

-00 

30 

-6)0 

-IK 

-G.'- 

-GO 



-57 

-20 

-00 

-59 

-58 

-61 

-4 

-14 

3 



-GO 

-39 

-28 

27 

-51 

-4.i| 

30 

-50 
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TABLE l—Conduded 


RAHUS OF 
THE 

HEAHTION 

TilE ZERO 
nSAOTION 
TIME 

HA NUB OF 

EOWER 
LIMIT OF 
RAMOE OF 

<iUOIJr 

nT.ACTIOM NTIMIlRIl 

2 

3 

4 

5 

fi 1 

7 

s 

0 

10 

-00 

20 

-SO 

-fil 

-65 

11 

14 ! 

ll' 

-50 

— 55 

-33 

17 

io 



-03 

-72 

-8 

11 j 

151 

13 

-63 

-54 

12 

-70 



-{>7 

-76 

-80 

-18 

-15: 

7 

10 

4i 

3 

1 



-70 

-1 

-71 

-08 ' 

12 

-7!1 

-80' 

-53' 

-41 




-70 

— 68 

-’'i 

15 

34, 

-7fl 

2 

17 

20 

-70 

l!l 

-100 

-73 

3 

-82, 

-15 

10 

-«2 

3 

-1 

-26 

in 



-74 

-4 

-20 

-74 

-64 

-56 

-82 

-15 

-13 

-SO 



-70 

-61 

-60 

-10 

— 5 

-21 

-54 

-31 

-60 




-7S 

-00 

-8 

-18 

-100 

-31) 

-0-J 


-4 




-78 

-0 

-8 

-08 

-IS 

-14 

-01 

1 -13 

-15 
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groupa. The correlation l>etween age 
and amount of conditioning for chil¬ 
dren within school grades one to six 
was —.25, which is not enough to 
indicate any efTect of training upon the 
susceptibility to the conditioning of 
mlubition under these experimental 
circumstiiinccH. 

It has already been noted that in 
part of the experimental series with 
the school (sUildren we used a smaller 
number of stimuli than was used in 
the Experimental Series No. I, which 
established tlu! fact that it waa possible 
to produce a conditioning of inluhition 
under these experimental conditions. 
Tlie validity of the short scries as an 
index to the susceptibility of a given 
individual was established in tho fol¬ 
lowing manner. Only the results for 
those individuals to wliom the full 
scries of 198 stimuli was given were 
used for this computation. First, the 
average difTcrence between the initial 
reaction time for the conditioned color 
and the first nine subsequent reaction 
times for the conditioned color was 
calculated for each individual and 
de.sigiuited positive or negative accord¬ 
ing to whether it wa.s above or below 
tlie zero lino. This average will be 
referred to in the future as the “parti.al 
average.’' Second, the average differ¬ 
ence between the initial reaction time 
and all thirty-two subsequent reaction 
times was calculated for each individ¬ 
ual and designated positive or nega¬ 
tive. This will be referred to in the 
future as the “total average.” Third, 
in those cases in which both averages 
(tho partial average and the total 
average) were either po.sitive or nega¬ 
tive we calculated what percentage the 
partial average was of the total 


average- The final average of these 
percentages was 103.3 per cent. This 
means that the average amount of 
difference between the initial reaction 
time and the first nine subsequent 
reaction times for the conditioned 
color is 103.3 per cent of the average 
difference between the initial reaction 
time and all of the subsequent reaction 
times. In other words, as much or 
more conditioning of the inhibition 
takes place during the first nine sul3- 
sequent repetitions of the conditioned 
stimulus as takes place in the course of 
thirty-two repetitions. In 91 per cent 
of the cases the partial difference and 
the total difference were in the same 
direction. In 90 per cent of those 
coses in which the partial and total 
differences were in opposite directions 
the total graph for the individual 
remained entirely within tho middle 
zone. These oases were individuals 
whoso curves lay so close to the zero 
line that the crossing back and forth 
between ponitive and negative could 
not detract from the validity of the 
finst nine subsequent reaction times 
as an index of the zone placement. 
Only in the case of one individual did 
the partial and total differences vary 
in such a manner as to give different 
zone placements for tlic partial and 
total i*esults. 

The fact that the zone placement 
for individual graphs is in the main 
consistent with the zone placement 
of the first subsequent reaction time, 
and the fact that a series of 9 subse¬ 
quent reaction times constitutes a 
valid basis for zone placement of an 
individual, are in line with the current 
dLsposition to believe that c.oriditioning 
takes place with one repetition, if at all. 
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In. connection with Experimental 
Scries No. II we were also interested 
to know whether index as to zone 
placement of the individual could be 
furnished by the initial reaction time. 
On the basis of our previous results 
we assumed the first subsequent re¬ 
action time to be an index of zone 
placement, and computed the cori'e- 
lation between the initial reaction time 
and the first subsequent reaction time 
for the conditioned color. The coiTe- 
lation was —.13, indicating that the 
absolute speed of motor reaction is not 
an index of the susceptibility of the 
individual to the conditioning of in¬ 
hibition under these experimental con¬ 
ditions. The individual who is im¬ 
pulsive in his movements, physically 
“quick on the trigger,” and rapid in 
his absolute reaction time, is not 
necessarily the excitable type of indi¬ 
vidual in the sense that he lacks aver¬ 
age capacity for forming conditioned 
inhibitions in this experimental sit¬ 
uation, 

Experimental Series No. Ill 

This series was undertaken to ob¬ 
tain data bearing on the degree of 
consistency of results with this experi¬ 
mental technique for a given individual 
during a series of repeated tests ex¬ 
tending over a period of time. For 
subjects wc used a group of l6 college 
students—9 girls and 1 boy. F/Och 
of these 10 subjects was given re¬ 
peated tests with intervening time 
intervals of three days to three weeks. 
The progress of the time intervals was 
kept as nearly uniform as possible for 
the ten subjects. 

In order to minimize practice effect 
during these repeated tests we used 


each of the 3 colored stimuli (white, 
red and green) only t\vicG as the 
conditioned color. Beeaii.so the non- 
conditioned color could couceivalily 
be weighted with a practise effect in 
the direction opposed to the condi¬ 
tioning of an inhibitioji we arranged 
the series In such a manner th.at the 
non-conditioned color for each scries 
was the conditioned color for the next 
series. The following table sliow.s 
the rotation of the colors: 


SBUIUa MltMUEU 



1 

2 ! 

a 

i 

n 

» 

Conditioned color.,.. 

W 

K : 

G 

W 

R 

G 

Verbally inhibited 







color. 

G ; 

w 

R 

G 

W 

R 

Non-conditioned 







color. 

R 

G 

W 

R 

G 

W 


The results of the repeated tests 
for these ten subjects are presented in 
table 2. It will be observed tliat in 
the main the results of the repeated 
tests for any given individual show a 
high degree of consistency with regard 
to zone placement. 

We were fortunate in being able to 
repeat this test in February of 1934 
with 17 of the school children who 
had taken the test in the fall of 1931. 
Because of the great time interval we 
assumed there would be no appreciable 
practise effect carried over to the 
second test and used the identical 
stimulus sequence used in the first te.st, 
thus making the two tests directly 
comparable. The comparison of the 
results of the finst te.st with those of 
the second test for each child are 
presented in table 3. 

We were also able to repeat the 
experiment with .seven of the original 
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TABIJS 2 


BbrJECT 


RBAC11UN NUUniaH 


li 

3 

4 

5 

u 

7 

8 

V 

10 

1 

Nov. 24 

-9 

-25 

-18 

'16 

-21 

-23 

-24 

-30 

-29 


Nciv, 29 

5(1 

49 

-29 

50 

52 

61 

50 

-14 

-1 


Dc-.c.. 5 

37 

31 

15 

2 

-14 

-18 

-11 

-19 

-16 


Deo. 8 

-4Q 

-62 

-45 

-50 

-47 

-65 

17 

-54 

18 


Deo, 1.5 

-18 

-7 

-11 

-16 

0 

7 

0 

-0 

-12 


Jiin, 5 

-3 

3 

-7 

-7 

-7 

-8 

-31 

2 

-7 

2 

Nov. 24 

-in 

-9 

-29 

-21 

-21 

-19 

-16 

-17 

-17 


Nov. 29 

-G 

-0 

16 

4 

1 

-11 

-16 

-11 

1 


Den. 5 

69 

54 

33 

51 

49 

32 

17 

42 

35 


Deo. 8 

1 -22 

-20 

-56 

-33 

1 -32 

1 -40 

■ -24 

-18 

-35 


Dec. If) 

-1 

-22 

-29 

6 

8 

1 

-5 

0 

-0 


Jim, 6 

-1 

1 

1 

1 

-6 

1 0 

1 

1 

1 

3 

Nov. 24 

-0 

17 

35 

14 

16 

26 

34 

24 

24 


Nov. 20 

7 

0 

1 10 

-2 

17 

29 

50 

45 

' 2 


Doc. 5 

-33 

2 

3 

-18 

-15 1 

-39 

-20 

2 



Dec, 8 1 

-4 

43 

1 4 

-20 

-7 

-23 

4 

1 

* 20 


Dec. 15 ' 

11 

1 20 

12 

22 

8 

26 

14 

21 

1 27 


Jan. 5 

-4 

-17 

-9 

-1 

5 , 

4 

-9 

-11 

-10 

4 

Nov. 24 

0 

4 

—5 

5 { 

-8 

-14 1 

-14 

-3 

-0 


Nov. 2!) 

13 

-10 

-7 

57 

56 1 

-27 

10 

8 

-36 


Dec, 5 

-8 

33 

47 

19 

6 

-3 

35 

-21 

10 


Doc. 8 

-3 

-4 

11 

-4 , 

-12 

20 

19 

32 

9 


Doc. 15 

-20 

-20 

-10 

-22 

-3 

30 

-10 

41 

-11 


Jiiu. 5 

13 

22 

32 

25 

49 

56 

49 

40 

61 

6 

Nov. 24 

-30 

-24 

-in 

-29 

-26 

-24 

-24 

-30 j 

-30 


Nov. 29 

-30 

65 

u 

13 

63 

63 

23 

17 1 

1 


Doc. 5 

-12 

-8 

25 

23 1 

9 

-10 

-21 

-13 1 

-16 


Doe. 8 

2 

16 

G 

8 

8 

0 

12 

29 

87 


Den. 15 

-3 

-9 

G 

13 

5 

4 

7 1 

-3 i 

-3 


Jan. r> 

-1.5 

-23 

19 

-1 

1 

-0 

5 

28 

43 

6 

Nov. 29 

-48 

-71 

-57 

-18 

-10 

21 

— 5 

-15 

15 


Doe. 5 

25 

-14 

-19 

-28 

-40 

-19 

-33 

-32 

-29 


Dec. U 

-28 

-22 

-17 

-21 

-19 

-17 

-14 

-26 



Doe. 19 

-19 

-GO 

-62 

-75 

-55 

-54 

-27 

-51 

-r>2 


Jan.12 

-3 

-10 

-11 

-13 

-22 

1 

-3 

-7 

-5 

7 

Nov. 29 

-1 

-42 

-70 

2 

-1 

1 

-34 

1 

-4G 


Dec. 5 

28 

14 

18 

12 

13 

28 

17 

14 

20 


Dec. 11 

14 

-1 

-20 

0 

49 

15 

49 

4 

-28 

Dt‘v. 10 

-12 

-29 

-25 

-43 

-4 

-22 

G 

-26 

-24 

1 Jim. 12 

7 

L„^l_ 

4 

10 

10 

14 

8 


8 
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TAI\T^I5 2 —Continued 


BIIIIJKCT 

DATS 

UBACriuH KlIUtlEll 

2 

3 

4 

s 

ft 

7 

8 


10 

8 

Nov. 29 

27 

19 

62 

56 

2.'> 

31 

24 

4.6 

16 


Dec. 4 

4 

-15 

— 1 

4 

-16 

6 

-3 

-2 

7 


Dec. 9 

-15 

29 

19 

0 

17 

40 

22 

39 

46 


Dec. 12 

-7 

19 

-2 

-3 

1 

8 

8 

20 

-21 


Dec. 19 

-8 

2 

-24 

11 

-10 

5 

-27 

0 

.6 


.Jiin. 12 

6 

30 

-3 

13 

-10 

1.5 

-15 

31 

24 

9 

Nov. 20 

-7 

2 

-27 

-17 

-4.3 

-39 

-62 

-8 

-20 


Deo. 4 

G 

7 

-24 

3 

13 

-1 

16 

.6 

10 


Doc. 9 

0 

18 

14 

-5 

-9 

-20 

31 

-11) 

1 


Dec. 14 

-8 

-6 

-13 

-17 

-9 

1 

1 

7 

-8 


.Tun. 12 

-11 

-16 

-60 

-21 

-22 

-13 

2 

-■> 

li 

10 

Nov. 29 

-19 

-31 

-17 

-8 

7 

-17 

-17 

-17 

-V 


Dec. 4 

29 

10 

20 

32 

76 

11 

20 

11 

-0 


Doc. 9 

69 

40 

68 

68 

13 

-3 

18 

69 

20 


Doc, 10 

17 

12 

13 

20 

13 

22 

46 

9 

17 


.Ian. 12 

18 

18 

23 

82 

72 

38 

28 

17 

37 


college group who liad lalceu part in 
Experimental 8crio!ri No. 1 in the fall o! 
1930. For those .subjects wc used tlie 
same stimulus sequence for tlie two 
tests, fissuming there would be no 
appreciable practice effect over sucli a 
long time interval. Tire results oC 
the first test compared witli those of 
the second test for each of these indi¬ 
viduals are pi-G.sentctl in tabic 4. 

DISCUSSION OF IIBSULTS 
The progrcs.s of results through the 
3 experimental serie.s indicated that 
in this type of experimental set up an 
inhibition could be conditioned and 
that variations appeared among our 
subjects wliom we were able to condi¬ 
tion under tliese circumstances. We 
found no instance where the response 
to the conditioned color was com¬ 
pletely inhibited. The comlilioned 
inhibition consisted only in delay of 


response. The aniount of tliis delay 
varied for different subjects, but did 
now show wide variations for tlie 
same subject at diiTercnt times. The 
character of these variations permitted 
a classification of our subjects into 
groups according to the amount of 
delay they experienced. 

Inhibition to the conditioned color 
as evidenced by delayed respoii.se un¬ 
der these experimental conditions may 
be describo{l as behavior manifesting 
constitutional type, because: first, it 
permits clasaificivtion; secondly, it is 
presumptively inborn because it is not 
influenced by age, training, or pre- 
vioua experience with the same experi¬ 
mental set up; thirdly, it is related 
to a factor which affects the adaptive 
responses of the individual in many 
situations througliout a lifetime. 

An analysis of tiie rcsulhs shows lliat 
our zero, oi' the total lack of any 
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TABMS 3 


DBACTION MUMllBIl 




s 1 J. 1 

4 

6 

0 

7 

8 

9 

10 

1 

Nov,, 

'31 

-31 

-40 

-43 

-41 

-41 

-45 

-61 

-57 

-24 


Ft!b., 

'34 

62 

-2 

-15 

-2 

4 

2 

17 

-1 

-12 

2 

Nov., 

’31 

17 

-19 

-9 

, 

-18 

-20 

-10 

-1 

-17 


Feb., 

'34 

40 

0 

-10 

-42 

-21 

-23 

-27 

-19 

-57 

3 

Nov., 

'31 

15 

13 

24 

6 

-2 

25 

22 

-17 

-8 


Feb., 

'34 

58 

101 

18 

8 

4 

33 

-6 

2 

-9 

4 

Nnv.j 

'31 

10 

24 

7 

0 

14 

14 

17 

2D 

32 


Feb,, 

'34 

20 

1 

29 

-1 

1 23 

13 

13 

29 

11 

5 

Nov., 

'31 

-1 

-6 

-4 

-3 

5 

-3 

11 

8 

0 


Fob., 

'34 

-2 

13 

4 

-3 

0 

-0 

-4 

— 

— 

G 

Nov., 

'31 

-1(1 

-22 

7 

7 

-27 

-C 

-10 

-7 

-3 


Feb.. 

■34 

66 

18 

24 

22 

0 

-22 

-22 

23 

10 

7 

Nov., 

'31 

40 

-16 

0 

0 

-35 

-6 

-45 

10 

0 


Fob., 

'34 

0 

-37 

-13 

-10 

-3 

-17 

-18 

-33 

-31 

8 

Nov., 

'31 

31 

7 

-23 

-12 

-2 

2 

-4 

-9 

-17 


Feb., 

’34 

-20 

-23 

-16 

-22 

14 

-C 

12 

14 

! -5 

0 

Nov,, 

’31 

-4 

-6 

-3 

21 

13 

106 

' 06 

-14 

-4 


Feb., 

’34 

1 

8 

5 

SO 

-2 


-1 

-8 

-10 

-16 

10 

Nov., 

'81 

-11 

9 

-14 

2 

-71 

i 3 

-0 

-81 

-11 


Feb., 

'34 

2 

15 

-20 

4 

-3 

-C 

9 ' 

1 

-3 

11 

Nov., 

'31 

—2 

-14 

-1 

-54 

-39 

-54 

31 

-25 

-5 


Feb., 

'34 

-5 

-38 

-28 

-40 

-20 

-38 

-38 

-27 


12 

Nov,, 

’31 

-20 

-32 

-12 

-5 

-12 

6 

-0 

-0 

-24 


Feb., 

'34 

-8 

. -6 

1 

-23 

-20 

-12 

-1 

-1 

— 

13 

Nov., 

’31 

-2 

3 

-2 

3 

0 

-2 

-1 

9 

-8 


Feb., 

'34 

7 

-4 

-12 

-2 

-5 

-12 

-4 

-5 

-2 

14 

Nov., 

'31 

-20 

-10 

-6 

-7 

-10 

13 

8 

-16 

0 


Feb., 

'34 

-IG 

-15 

-20 

-20 

-13 

-9 

-14 

-9 

-1 

15 

Nov., 

'31 

-1 

3 

8 

-2 

S 

5 

22 

6 

-2 


Feb., 

'34 

9 

3 

—7 

3 

18 

3 

-3 

-4 

2 

16 

Ntjv.| 

, '31 

-43 

-39 

-56 

-35 

-54 

-64 

-51 

-69 

-G2 


Feb., 

’34 

-20 

7 

-30 

-30 

-15 

-30 

2 

~ 


17 

Nov.| 

, '31 

-34 

-9 

-21 

-76 

-09 

4 

-10 

-42 

-27 


Fob., 

'34 

-32 

12 

-33 

-44 

-37 

-28 

-27 

-42 

3 
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conditioned inhibition, delineates a 
group of subjects which is avernge but 
not an extreme group as opposed to 
those who exhibit an unusually strong 
conditioned inhibition. These experi¬ 
mental conditions disclose another 
group for whicli the conditioned inhi- 
l^ition not only fails to establish itself. 


time differences of these subjects we 
are not only dealing witli a group 
whose tendency to condition inhibition 
cannot be measured by this technique, 
but we also find we actually are mea¬ 
suring something else manifested by 
this group. We assume that this ac¬ 
celeration tendency rci)rcscnt3 the 


TABLE 4 



DATN 

IIEACTIOH HUUltUU 



2 

3 

4 

fi 

0 

7 

B 

0 

in 

1 

Fall, ’80 

-05 

-5 

-14 

-20 

-13 

-10 

-3 

-27 

-3.5 


May, '34 

-3fl 

-42 

-04 

-47 

-43 

-30 

-37 

-48 

-48 

2 

Fall, ’80 

14 

43 

22 

32 

120 

-GO 

-2 

f> 

.57 


May, ’34 

44 

04 

37 

25 

40 

G5 

.34 

25 

32 

8 

Fall, '80 

2 

21 

27 

21 

13 

17 

26 

12 

15 


May, '34 

<J 

0 

8 

-8 

-8 

0 

-12 

3 

-8 

4 

Fall, '30 

-0 

-1 

; -1 

20 

8 

25 

n 

-1 

5 


May, ’34 

-24 

-10 

-34 

-27 

-16 

-10 

-20 

-14 

-47 

5 

, Fall, ’3(1 

-20 

0 

0 

-10 

-3 

-10 

-2 

20 

-6 


May, ’34 

8 

11 

15 

12 

-7 1 

4 

12 

1 

5 

6 

Fall, ’.80 ' 

10 

5 

-2 

18 

1 

7 

-1 

r> 

-2 


May, '34 

-4 

4 

11 

0 

-1 

2 

16 

20 

15 

7 

Fall, ’80 

0 

28 

18 

0 

15 

26 

13 

10 

13 


May. ’34 

4 

8 

2 

3 

8 

13 

7 

-3 

-1 

S 

Fall, ’80 

If) 

33 

04 

44 

18 

34 

21 

.50 

19 


May, '34 

-0 

-30 

17 

3 

16 

9 

-1.5 

8 

-18 

n 

Fall, ’3U 

22 

32 

37 

31 

22 

15 

27 

19 

_ 


May, '34 

13 

4 

-24 

-3 

-5 

-12 

0 

3 

3 


but which shows a definite acceleration 
tendency in the response to the con¬ 
ditioned color. Like the conditioned 
inhibition, tliis tendency is shown in 
various degrees in different subjects 
and remains con.sisteiit for any one 
subject over wide time intervals. 
When we are measuring the reaction 


practise effect or the positive condi¬ 
tioning to the color which would 
normally take place were there no 
inliibitory factor counterbalancing it. 
If this is true the varialiuns within lliiw 
group disclose vai’iatious in capacity 
for degree of acceleration witli practise. 

Prc.sutiuil)ly, ciirh person during one. 
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experimental sitting wiis continuously 
s\il)jectci.{ to 2 factors \nfl\ieiicmg t.hc 
lengtli of the reaction time in opposite 
directions: one, tl>e acceleration factor 
of practice; the other, the delayuig 
factor of the conditioned inhibition. 
If tins be so, any one point upon the 
graph showing the progress of the 
reaction time to the conditioned color 
represents the degree of balance bc- 
lAvecu these two opposing factors at 
that moment and at that place in the 
scries; and the entire scries graphically 
portrays a lustciry of the relative effi¬ 
ciency of these two factors in influenc¬ 
ing tlie reaction tune of the subject. 

For 50 pel’ cent of our subjects this 
history is ono of a continuous, smooth 
counterbalancing of these 2 factors 
with a slight preponderance in favor 
of the delaying factor (see median for 
middle aonc, figure 2). For 25 per 
cent of our subjects this history shows 
a marked swing early in the series in 
favor of the delaying factor with a 
gradual pull exerted by the acceU 
crating factor, which brings the bal¬ 
ance between the two down toward 
what we have called the middle zone, 
but not sufficiently into it at any time 
to ay)proach the median for the middle 
zone (.sec nictliaii for upper zone, 
figure 2). Similarly for 25 per cent 
of OUT subjects the accelerating factor 
causes a sharp decrease in time at the 
beginning of thts history (see median 
for lower group, figure 2) with a later 
pull by the delaying factor which lifts 
the graph toward the middle zone, 
but again does not bring it near to the 
median for the middle zone. 

Wn may characterize the subjects 
whose histories fall within the middle 
zone i\3 intUviduala whose behavior 


under these conditions is almostequally 
balanced by inhibiting and accelerating 
factors. We may characterize the 
25 per cent in the upper zone as 
individuals who are predominantly 
under the influence of the inhibiting 
factor, and we may characterize the 
25 per cent in the lower zone as those 
who are predominantly under the 
influence of the accelerating factor. 
Occasionally we find an individual 
whose reaction time history appar¬ 
ently represents, not a simultaneous 
counterbalancing of these 2 factors, 
with one or the other consistently 
favored, but a rapid swing between 
the two, with one or the other com¬ 
pletely dominating behavior at any 
given moment. Figure 3 shows the 
graph of such an individual. These 
latter subjects probably do not rep¬ 
resent a mixed type, but a fourth type, 
whose behavior reflects not a con¬ 
tinuous counterbalancing of these two 
factors, but an intermittent domi- 
natiou. 

Tf, within the very narrow confines 
of the simplified conditions of this 
experimental set up, we find the 
progress of the reaction time por¬ 
traying and to some extent analyzing 
the effects of these two component 
factors which are modifying the sub¬ 
ject’s behavior, the possibility presents 
itself that the so-called learning curve, 
established under much more complex 
situations, also represents such a 
history of counterbalanced factors. 
In such a case the interpretation of 
the curve would not have significance 
if interpreted solely from the point 
of view of its own internal relation¬ 
ships, but could only bo significant 
insofar as the position of the curve 
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at any one point could be related to experiment involving “loarning/’ tlic 
the source of the component accel- objective results are probably always 





wsmzmm^M nn VAwmmwjmmmmusimM 
mmkwmAWArAmmmjmmjKmJKkwmmmKim^A 
iguaiamiKisRniQflsiiBrsiasHHsniBraiBiBKi 



jl^MBIGn IS Mi»Jia«HBIEIBn!>iaQIQIQ« 

s^i^nRuggjQniT^gjstsgngKnggai 



Fia. 3. Record for Suijject ExEMcLirviNo Fouktii Tvi'B Hiiowinu iNrintMiTTaN'r 
Domination 

Figurrs at vertical edge of rccor<l sheet represent time iiilorviilH ill hurulreclfhs of a 
second. Horizontal spacing represerita the sequence of presentation of eomlitioneil color. 

The initial time for conditioned color for this subject was 78. Figures m ross ti'[) of t,lie 
record alieoL are the absolute reaoth>n times for each sul)sequent presentation of I'oiidi t ioiieil 
color. Differences l)ctwceii iuttial time and subsequent times are repicSi'iitcMl liy the 
broken line. Continuous lines represent medians de.te.nniiied for iipfn-r, inidUle and tower 
zones with which the record for ihib subject cun he i:ompa.rt.'<i. 

crating and delaying factors. In otluir rriciLsiiring two processes, lii tliis 
words, in tliis experiment and in any inst ance the area al.iovc the i'>ero line is 
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mcas\iring a delaying process; the 
area below the aero line is tneavsuring an 
accelerating process. For any meaa- 
urcnicut to be valid where such 
counterbalanced forces are at. work 
producing objective results, a zero 
of some sort must be established, and 
the counterbahanced forces analyzed 
with regard to their relation to each 
other at any given moment. 

Tlic general behavior of an individ¬ 
ual cannot be accepted as indicative 
of Ills placement in a classification of 
eonatitiibioiml type involving rapidity 
of conditioning to inhibitions. Any 
child or adult may become through 
experience so strongly conditioned with 
inhibition of respouHe or with a posi¬ 
tive response to any sort of stimulus 
that his behavior in the face of such a 
stimulus is of no significance for his 
constitutional type placement. By 
the time a child is a few years old, his 
cuvLroniiient will be so filled with these 
stimuli that no ordinary set of circum¬ 
stances can bo depended upon as a 
guide to the nature of his constitu¬ 
tional type. This will be especially 
true if the circunistauces of his life 
have favored the injection of frequent 
and strong emotional respouRes into 
his totality of adaptive behavior. The 
trend of these conditioned responses, 
formed through daily experience, may 
be such os to even simulate the extreme 
of one constitutional type when the 
child may actually be of the extremely 
opposite type. Social situations par¬ 
ticularly will fail as indicators of 
eonfititutioiial type, and laboratory 
test situations which involve a large 
proportion of social contacts might 
give result.s in which I,he nature of the 
constitutional type would be obscured 


by conditioned responses to stimuli 
inherent in the social contact itself. 

The reliability of the test for con¬ 
stitutional type, then, will be in direct 
proportion to the degree in which it is 
withdrawn from situations to which 
the individual is accvist,omed to adapt, 
to the degree of paucity of stimuli 
originating in social contacts, and 
to the amount of novelty in the total 
situation. Only in the novel situation 
is the child freed from obscuring cues 
to well-established conditioned behav¬ 
ior and constitutional type demon¬ 
strated with clarity. 

In making clinical application of the 
results of this test, we find clearly 
apparent this discrepancy between 
objective test results and the inference 
drawn from the general character of 
the behavior of the child. We do, 
however, find a close correspondence 
between the objective results of the 
test and the rapidity of the response 
of the child to remedial programs. 
Those children who could be classified 
in the middle or lower zone on the 
basis of their behavior during the 
reaction time experiment responded 
mpidly to programs undertaken to 
help them in the overcoming of emo¬ 
tional and personality maladjustments. 
Tl^c children who were classified as 
belonging in the upper zone, when 
they were given this test, made slow 
response to remedial programs. The 
following instances will illustrate this 
point: 

“A” was referred to the Laboratory 
because througli one entire term and 
part of another in kindergarten she 
hail never been known to speak, either 
on the {daygrouncl or in the school 
room, although she chattered freely, 
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and intelligibly in tlie 
home. The case histoiy showe^l the 
gradual development of a sibling prob¬ 
lem. “A” was one of the younger 
members of a large family of children; 
the oldest child was a girl; "A” was a 
girl; all the rest were boys. At the 
time of "A's" birth, the older sister 
announced that she had prayed for a 
little sister, her prayer had been 
answered, and the rest of the family 
could make up their minds to have 
nothing to do with the baby. I'i'rom 
that time forth she took entire charge 
of the baby, caring for her, keeping 
her in her own room, and completely 
mothoring and dominating her. Wlieii 
“A” started to kindergarten and it was 
found that she was too shy U) speak, 
the older sister made frerpieiit visits 
to tlie school room to inquire of the 
teacher if “A” had spoken yet. A 
remedial program involving devices 
to condition “A'’ more favorably to 
the Rchool situation and also a read¬ 
justment of the emotional situation 
in the family field through tim cooper¬ 
ation of the mother and older sister 
were imdcrtakcn. Although tliia pro¬ 
gram was eventually successful, “A's” 
response was very slow. It wjis six 
months before “A” became sufficiently 
well adjusted to talk and recite freely 
in the school situation. A year after 
this adjustment hatl been arrived at, 
“A" was one of the schoolroom sub¬ 
jects who took part in Experimental 
Series No. II. The objective results 
lay in the upper zone, indicating that 
she was persistently dominated by 
the delaying factor. Her individual 
graph is shown in figure 4 (Subject 
"A”). 

“B" was referred to the Laboratory 


by her motiier and the school teacher, 
because of disciplinary trouble in 
school. “B" was very fidgety, and 
showed much hyper-activity. Her at¬ 
tention could not be held on {uiy one 
thing for very long. The teacher felt 
that she was competent, but too 
flighty to be able to adjust well tn tlie 
school routine. During the entire 
period of tlie examination in the 
Laboratory, her whole liehaviov wius 
that of the hyper-active, oxcitaldo sort 
of child. We were surprised to find 
that the reaction time results gave a 
placement in the upper zone. Her 
problem was emotional, involving a 
certain amount of neglect by a young, 
well-to-do and socially inclined 
mother. The mother was lutelligentiy 
cooperative and “B” reacherl a wholo- 
.some adjustment, but this was only 
after a number of months. After this 
adjustment was reached, however, 
all tlie bypcr-activity and signs of 
over-excitability disappeared entirely, 
and “B" developed a stable Ly]jc of 
adaptive response in social situations. 
For lier reactioit time re(5ord see 
figure 4, Subject “B”. 

“C” was brouglit into the Labora¬ 
tory by her mother because of her ve.ry 
timid and reserved behavior wif.li 
other cliildrcn and with iidultR. Her 
mother described lier jus painfully shy, 
unable to make recitations in school, 
over-foud of reading, spending most 
of her play-time in lonely acl.ivity and 
in every way a withdrawn and shut-in 
pensonality. We were prepared to 
guess from the general picture which 
the mother drew and from the behav¬ 
ior of the child during general lab¬ 
oratory examination, that a reaction 
time test would show her zone place- 
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meiit to be tliat o( tlic upiior group, and rebellion in that country and 
We were stivpiisod to find, when wc there had been harrowing experiences 
actually made the, test, that it fell with escape from the fighting zones. 



4, IIbcoudh or Hubjects nKOuonT into the Wichita Child Research Labohatouy 
pou Clinical Examinations Bbcaxisb op Behavior Proiilems 
Short iiitorviil linikcn line rcprcfluiits performance of Subject. A {see text). Long interval 
broken line represents peTfornnvneo of Subject B (see text). Daah dot line represents 
performance of Sulijcct C (see text). Continuous lines represent meciiuiiH established for 
upper, middle and lower zones with which the three individual records for the three sub¬ 
jects can )>e compared. 

Figures at the vertical edge of the record sheet repreiwjut tiiiie intervals in hundredths 
of a aiicund. Horizontal sparing representa the sequence of presentation of conditioned 
color. 

Graphs are plotted in terms of dilTerenccs between initial reaction time to conditioned 
color and sulvsequenfr rcaetiim times to conditioned color. 

Htiuarely m the inidtllc zone. “O'’ Tlie parent.B had followed tlic policy 
was the child of iniss-iiiiiarieH to China, of avoiding all discussion of these 
Her family had been involved in war experiences witli the cliild and at- 
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Icmpting to have her forget it all as 
quickly as possible. The behavioi* 
difficulties had developed upon her 
return, to the United States and her 
attempt to participate in school rou¬ 
tine here. A program of emotional 
readjustment to her own experience 
in China was undertaken with **C”, 
and tlie parents guided in a more 
wholesome attitude toward the child’s 
problem as it related to these ex¬ 
periences. "C” made a very rapid 
adjustment. Subject “C”, ffgurc 4, 
shows the objective results of the test 
with "C”. 

These few illustrations serve to show 
the impossibility of predicting the 
child’s ssone placement from any 
observation of general behavior in the 
ordinary social situation, but indicate 
the possibility of the use of the ob¬ 
jective test as an aid in judging the 
chances of rapid or slow response to 
remedial i)Vograjns. 

SUMMARY 

1. It is possible, under the experi¬ 
mental .set up described, to produce 
in some individuals a quantitatively 
meamuablc coiKlltioncd iulubition. 

2. This conditioning occurs early 
in the test if at all. 

3. The objective results obtained 


under this experimental set up are 
indicative of a tendency in most of the 
subjects to be dominated by eitlior 
delaying or accelerating factors or to 
be equally influenced by these two 
factors throughout the test period. 
Thejse may be termed liyper-inhibitive 
(delayed type), hypo-inhibitivc (acccl- 
erated type), or balanced. 

4. There is a possibility that a 
fourth kind of subject may rei)icscnt a 
true type: the individual who is inter¬ 
mittently subject to domination by 
the two extreme factors. Thi.s may 
be termed an intcrinittcntly-inlnbitjve 
type. 

5. Statistical treatment of the ob¬ 
jective results <.)f this test indicate 
that they are not influenced by age or 
training. 

6. The absolute reaction time is not 
indicative of type. 

7. The objective results remain 
consistent in character for a given 
individual tlirouglioui different tests 
performed after both long and short 
time intervals. 

8. The objective results snem to 
represent the status at a given mo¬ 
ment of the relation between couniev- 
balaiiciiig factors, a factor which is 
delaying response and a factor which 
is accelerating it. 


references 


(1) Atzt5ni Tedesco, P.: La fimzione cir- 

ooluloria in rjipporto all'habitua 
durante I’acercscimento dai 12 ai 19 
anni. Atti doUa Soc. fra i cultori 
della Hei. med. o nat, in Cagliari, 
1931, 4, 1-10. 

(2) Baxtior, M, F, ; An expcrimi-nt study 

of the difTerenliatiou of tein|M^ra- 
monta on a liiiHis of rato and stronglh. 
Aiiku'. J. PHyehol., 1927, 38, TiiMm. 


(3) Bbnbiieim, H.: Typoiiuutcrtiehiede bci 

McBcaUnverssufil^i!. Zhc.Ii. f. d. KOrt. 
Nour. u. PaychiaL,, 1029, 121, .'j3l- 
543. 

(4) Bigelow, N. . 1 . T.; Pre-iiaycdiotic 

j>eraonuiity (if ea(,at,oiuc setiizo- 
phronicH. PayeliiiiL. 1032, 6, 

C4*2-<).W. 

(5) Blalock, .J, R,: PcrscmaliLy mul j'.ahi- 

tonic diam'iiUii pnieeox. Ptiyeliiiil. 
Quar., 1032, 6, Uiri-C-ll. 



234 


Cowan and Foulke: Inhibition 


(6) BouyKH, H.: La paychiiitrie constltu- 

tioiinolle aux Ktats-Um’a. Hygiene 
metil., 1028, 23, 82-87. 

(7) Coi.LiNM, M.: JirilJsli noraia for the 

Preegey CroRS-out Teat. Brit, J. 
Paychol,, 1927,18,121-133. 

(H) CouHBON, ?.•. llo lu. eonatitution 
psyehopathiquu 4 la psychoae. Ann. 
m6d. paychol., 1032, 90, 14&-1B2. 

(9) T>Ei. Ctrkco, Pr.: PcreonJiUtyand anom- 

jilie.g of <diuracter. Note e riv. di 
paioliiat,, 1928, 6, No. 2. 

(10) Dowmky, June E.: The will temperii- 

ment and ita teating. Yonkor-on- 
I-IudHUii, N. Y. World Book Co., 
1924. 

(11) Enki5, W.: Die i)aychomolnrik der 

IConstitutiouslypoa. Zsch. f. jin- 
gc?w. Paychol, 1930, 36, 237-287. 

(12) Enkt^, W.; Exiierirnontnllo Studion 

zur Psyolioniotorik der Kdrperbaii- 
typon. Arch. f. Psycinnt., 1929, 86, 
273. 

(13) Enkb, W.; UnfiiUneuroac! uud Konati- 

tutiou AUg. arzt. Zach. f. Paycho- 
therap. u. psych. Hygiene, 1929, 2, 
364-377. 

(14) FuficKAWA, T.: Dio Erforachung dor 

Tempunvmeuto mittcU der experi- 
intjiitellen Bliitgruppommtersuch- 
utig, Zgeh. f. angew. Psychol., 1928, 
31, 271-2D9. 

(15) Gal.ant, J. S.: Eiii neues Konstitu- 

tionstyponaystom (—KTS) derEruu- 
Scliweiz, iiied. Woch., 1927, 67, 951- 
953. 

(10) CrAimKi’T, II. E., imcl Kelloog, W, N.: 

Tlic relation uf pliysical ciJn.stitution 
to general inlelligouce, Hooial intelli¬ 
gence, and cmotionnl instability. 
J. E.\per. IVcIiol, 1928, 11, 113-129. 

(17) Goumbwitcci, M., and Ozeiietkki, N.; 

Die Iconatitutionncllcij Variatioiiea 
der Puyehoiuotorik und Hire Bczic- 
hung zum Kbrperbau und xum 
CharaktcT. Arch. f. Peychiat. u. 
Nervenkr., 1930, 91, 286-318. 

(18) Gha-F, I.; Korpcrbauuntcrauchungen 

bei alypigidien Psychosen, Psycho- 
patlien, EpilepUkerii iind Episodi- 
korn. MouuLssoh. f. Payehiat. u. 
Nour., 1927, B4, 24-107. 


(19) Guiradi), P. : Constitution perverse 

ou h6boTdophr6nio. Bull. Soc. din. 
med. noent, 1927, 20, 89-92. 

(20) Henning, II.: Uber innore Hemmun- 

gen. Zach. f. Psycthol, 1928, 108, 
23-67. 

(21) Hunt, J. Ramsay; EretluKophrenin, 

and kolyphrenia. Amer. ,1. of Psy- 
chiat., 1932, 12, 47.5-492. 

(22) Hony, j. Ramsay: The erethitic and 

kolytic and their relation to the 
proceaaos of excitation and inhibi¬ 
tion. J. Abn. of Soe. Psychol, 1928, 
23, 176-181. 

(23) JaENsch, E. R. : Eidetic imagery. 

N. Y. Ilarcourt Brace & Co., 1930, 
p. 136. 

(24) Jung, Carl G.: Analytical jisy- 

chology. Moffat Yard & Co,, N. Y., 
1917. 

(26) Juno, Ca3{l G.: Psychological typos. 
Harcourt Brace Si Co., N. Y., 1923. 

(26) Juno, Carl G.: The theory of psyoho- 

anulysLa. 1915, Nerv, & Mont. Dis. 
Monog. Series, No. 19. 

(27) ICbbysohmbr, E.: Experimentello Typ- 

enpaychologie. Sinneaund Denkpay- 
ehologische Rcsultato. Zach. f. d. 
gee. Neur. u. Peychiat,, 1928, 113, 
776-796. 

(28) KnBT.scHMBR, E.: Physique and char¬ 

acter, London, 1925. 

(29) Lgscii, E.; Bericht iiber den 5. Kon- 

greSB fill’ Heilpadagugik in Kdln 
1930. ICoiiBtitutionsanalytischc 
ficitiugB zur Psychiatric des Kindc- 
Haltors. Munich; Miiller fii Stuin- 
icke, 1931. 

(30) IiiBFMANN, E,: Dio cidotisohe Aniage 

und ihrij Bodcutung fur din Konati- 
tutioustypolagie. Zsch. f. d. goa. 
Neur. u. Paychiat., 1928, 116, 537- 
558 . 

(31) Luria, Alexander R.: The nature of 

human conflicts. Liveright Pub. 
Co., N. Y., 1932. 

(32) MacAuliffb, L.: Lpb tempSramenia. 

Ln pcn86e contemporaine. Paris, 
1926. 

(33) McDouqall, Wm.: Outline of ab¬ 

normal psychology, N. Y. Chiis. 
Scsribiiers Sona, 1920. 



Cowan and Foulke; Inhibition 


235 


(34) McDougall, Wm.: Tho chcmicnl 

theory of tomperament applied to 
introversion and extroversion. J. 
Abn. & Soc. PaychoL, lf)29, 24, 293- 
309. 

(35) Meltzek, S. J. : Inhibition. N. Y. 

Med. Jour., 1899, 70, 6G1, 669, 739. 
(30) Mibkolczy, D.: Konstitucid 6 b agy- 
betegsfigek. Oi'vosk6pz68, 1930, 
No. 6. 

(37) Moors, H. T.i Innate fantors in radt- 

caliam and conBervatiam. J. Abn. 
& SoQ. Psychol., 1925, 20, 234-244. 

(38) NiiKn, M.‘. Intelligent, Temporament 

und Leistungafahiglccit auf Grand 
von Unterfiuchungen an Rnrufachn- 
loriiincn. Zsch. f. Paychol., 1930, 
118 . 

(39) Oatbs, D. W. : An c.xporimental Htn<ly 

of lemperamont. Prit. J. Psychol., 
1928, 19, 1-30. 

(40) Gates, D. W.: Gorup ffiotora in tein- 

peramont, qualities. Urit. J. Pay- 
clinl,, 1929, 20, 118 130. 

(•ll) Gates, D. W.; The n^lation of teni- 
peraiTieni and iiit.clligotnu? to KrhohiH- 
tic ability. Fnnim Eiiiic., 1929, 7, 
171-185. 

(42) OnEOAARn, ().: The ijsychogalvjinlr 

reactivity in affective di8<n-4ler.s. 
Brit. J, Med, Psychol., 1932,12, 132- 
150. 

(43) Orihson, T. .1.: Constitvitioinil p.sy- 

(ihojiathio. inferior pcrstmulity. .1. 
Delimp, 1920, 10, 428-433. 

(44) OsieovA, V. N.: The of forma¬ 

tion iif reflcxc.s in chil- 

dieii of Kchool ng(*. Novoe v rcllck- 
sologii V hziologil nervnoi KisUnivy. 
1926, 2, 218-234.' 

(45) Osii'ov.A, V. N.; As.sociaiivo-8timuhi- 

tive and a.s.six'iativc-inhjbitivc child 
types. Vupro.'sy izuclieniyii i vns- 

pitaiiiya lichnosti, 1026, No. 1,16-20. 

(46) Pavlov, T. P. : r.cr,ture.s on o.oiidi- 

tioiied reflexes. Inieriiat. Piihl. N. 
Y,, 1928. 

(17) Pbnde, N,: La Inotipotnlogia umaini. 
Seieniia della individiuilita. Pal- 
e.f'rne, 1924. 

(48) Pendf, N.; la- debole/.ze <li contiti- 
tuzione, Rorna, 1922. 


(49) Pende, N, : Lee temp^ranionts endo- 

crinosympathiquoa ct lee biotypos 
psyohiqncH. Pour I’ero nonvelJo, 
1929, a, 258-259. 

(50) Peskbr, D. I.: Voprosy izuehoniya i 

vospitaniya liclmo.sli, 1026, No, 2-3, 
159-166. 

(51) I’etbus, W, ; Uber die Beziolj ungen do.s 

Temperaments zur Intel ligoii?,. 
Zsch. f. angew. Psychol., 1930, 3B, 
174-192. 

(52) Plattneu, W.: fiornfitogramme. Kin 

Heitrag /.nr Lchro der Krotsehiner- 
BirluMi Hiibitasfnrino.ii. Zseh. f, d. 
gca. Neur. u. PHyehiat., 1927, 109, 
228-242. 

(53) PoiiTEiw, S D , aiul Baucock, M. E.: 

Temperament and race, Boston, 
Ba<lgcr, 1926. 

(54) IIavA, C.; Costituzionc, tenipern- 

mouto e iniilivttic (ieila pHiclie. Riv. 
di i>«ieol., 1926, 22, 158-172. 

(5.5) Rr.iTK.H, O., and S-rBUziNaBR, O.r 
Aufmerksiimkint und Konstitution. 
Zsch. f. Psychol., 1031, 122, 115-132. 

(56) SoiiMioT, M.: Korperbau unci Geis- 

teakrankheit. ICino aiil-hropolo- 
giaidjklini.aehe Unteraucliung zur 
UeleiichtUng doe psycluatriaclieii 
KouRtituUowaproLlo.mw. Mnwog, a. 
d. Ges. d. Near, u, Psycliial,., 1929, 
No. 50. 

(57) SonoKHTiN, G.; The inhihiic.d t.ypo. 

Nov. ndl. fiziol, lun-v. aist,, 1929, 3, 
286-297. 

(58) Stbinjta, K.; llaRcdow nach psycdiis- 

oluMi 'I'ranmen, Arxtl. sindiv. Ztg., 
1932, 38, 57-60; 71 79. 

(59) VVAsiinuuN, M. F., BciOTii, M, E., 

St«k:ker, S., and Glickhmann, It.: 
A o.ompsiribon of direcitcd and free 
reeulls of pleasant and uniilcosant 
experiences, us Icsls of clicf'i'fvil and 
depressed ternpernnicnt.s, -Amt-r, J, 
Psychol,, 1926, 37, 278-280. 

(60) Wasiihuiin, M. 1’,, Giang, h',, Ivi;s, 

M., and [■’oi.Lorii, M,; Memory 
revival <if einotioiiH as a of ernn- 
tioiml ;inil {))i!cgiJial,ie teinpcra- 
nieiitti. Aiin-r. ,L Psyelml., U)2.'), 36, 
4.56 459. 



Cowan and Foulke; Inhibition 


23 (i 

(fil) Washbitiw, M, F., Harding, L., 
iSiMoNR, H., and Tomunbon, D.: 
FurUipr r.xpcrimfuitfl on directed 
recall as a tost nf cheerful and do- 
preasod temperaments. Amor. J. 
rsyehni., 1025, 36, 454-^56. 

(<)2) Washburn, M, F., Keeler, K., New, 
K. n., and Pahshall, F. M.: Experi¬ 
ments on the relation of reaction- 
time, cube fliJctuationB, and mirror 
drawing to temperamental differ- 
onocfl. Amcr. .f. Psyehol., 1929, 41, 
112-117. 

(03) Wahiiiiuun, M. F., and Pibeic, F.: 
Galviuiometor exporimenta with re¬ 
vived omotioiie aa a test of emo¬ 


tional and phlegmatic tempera¬ 
ments. Amer. J. Psychol,, 1925, 36, 
45M60. 

(64) Washburn, M. F., Rowley, J., and 

Winter, G. : A further study of re¬ 
vived emotions aa related to emo¬ 
tional and calm temperamenta. 
Amer. J. Psychol,, 1926, 37, 280-283. 

(65) Webtham, F.: Progress in psychiatry, 

V, Eidetic phenomena und psycho¬ 
pathology. Arch. Neur. SiPsychiat,, 
1930, 24, 809-921. 

(06) Yarmolenko, a.: Motor charactcris- 
tica of rcdcxological typos in school 
children. Nov. refl. fiziol. nerv. 
siat., 1929, 3, 304-32(). 



Physical Measurements of Mexican Children 
in American Schools 

H. T. Manuel 


I T IS the purpose of this paper to 
report certain physical measure¬ 
ments of Mexican children in 
Ainericim schools. The problem arises 
in the practical situation in which one 
wishes to interpret measurements of 
Mexican children by reference to 
commonly used tables like the Bald¬ 
win-Wood height-age-weight tables. 
A priori one questions whether these 
tables are well adapted to use with 
children of a racial group and a geo¬ 
graphical location different from that 
on which they were based. 

There arc two main elements in the 
racial derivation of Mexican children 
—white (largely Spanish) and Indian. 
But thi.3 mixture is by no means homo¬ 
geneous throughout the population. 
On the contrary, individuals vary all 
the way from pure white to pure 
Indian. It would bo of considerable 
anthropological interest to record 
measurements by races. Separation 
into races, however, would be an enor¬ 
mously dilllcult if not impossible task. 
Moreover, the diffcrcncc.s within a 
race are usually greater than the differ¬ 
ences botwcon races. Furthermore, 
it was our purpose to contribute to tbe 
solution of the practical problem of 
dealing with a population defined on 
other than racial grounds. We de¬ 
sired to make no distinctions within 
the group except those which could 


easily be made. iSkin color, which 
incidentally seemed to be the most 
useful of the anthropological measure¬ 
ments used by Paschal and Sullivau 
(4) as an index of Indian blood, was 
used as the only basis for anytliiiig 
approaching n racial classification. 

I'EocEDunrs 

Our measuromeii ta wore made in the 
elementary soho()l.s of El Paso and 
Laredo, Texas, in l.hc spring of 1930. 
In each city a staff of workers was 
recruited and instructed in making the 
measures desired.* In general, each 
worker specialized on one or two 
measures, but t.here was a little over¬ 
lapping of work, and a few measures 
were made by the writer. 

' The writer is iiulcbtcd to Siiijcriiitcnd- 
out A. n. Huglu.'y uihI AB.siatiiiit Super- 
iiiUauloiit W. A. Htiglor, of El Paso, luid to 
.Suiwruitoiulout \V, P. Clalliftiui iiiul Super¬ 
visors W. .1. hoiuoine, Mrs. Aslier R. Smith, 
aiul M. II. I.irowu, .Jr., of Lanoio, as well as 
to numorous toaohors, prinoipalH, and 
pupils, F<»r roolwralioti io this program. 
Tile perfiuimel of the. main uioasuring grnu|).s 
was aa folhiwa: Mary Fr.'iiu'i'H Hogan, Mrs. 
Margaret L. Feuilir, MaryolLon Benton, 
and Mr.s. (tlady-s Carlurk, of El Pa.so; Mrs. 
H. W. .lolinaUm, Mrs, .1. T. Hall, W. E. 
Hayiioa, Airs. W. E, Haynes, aiul Mrs. W. ,J. 
Ijiunoiiie, of Laredo. tlriLtefiil aeknowledg- 
ment is niatlo of fhe tinaneial iL.ssist:iio‘e of 
the Fund furiteaeareii in tlnsSueial .Srieneos, 
of the University of Texas, in making lliese 
measuroB and pi'oparing this rejjorl. 
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The particular measures used in this 
study were selected because of their 
theoretical bearing upun growth and 
nutrition, their relation to the work 
of other investigators, i}articulai*ly 
Baldwirv and Franzen, and the relative 
ease with wliich they could be made. 
The choice of measures was furtlier 
restricted to those whicli could be 
made in mixed groups without the 
removal of clothijig other than coats, 
sweaters, and shoes. Height, width 
of hipH, width <jf .shoulders, and cliest 
depth were included as measures of 
skeletal size; weight and atm girth 
as possible indices of nutritional status 
and physical condition. At first, the 
girth of the chest was taken, but this 
inuaauromcnt was abandoned in favor 
of cheat depth because of the difficulty 
of getting a reliable measure within a 
short time. In the case of a few cliil- 
dron the length and breadth of the 
skull was measured. 

Additional data included skin color, 
age, gi’ade, sex, and occupation of 
parent, and in some cases the part of 
Mexico from which the children or 
their parent.'^ had come. 

Height was measured in iiiclios. 
Record was made of the hist quarter- 
inch passed. Slioc.s were removed 
for tills measure, In tlic beginning 
the stadioivicter connected with the 
weighing scales was used, but after a 
little while a rigid scale attached to a 
vertical screen or to a wall was sub¬ 
stituted. A try-.squaro was placed 
on the head of the child to indicate his 
height on the scale. 

Width of liijo.s and width of shoulders 
were recorded in centimeters and 
tenths. For these measureij large 
wooden sliding calipers were used. 


The shoulder measurement was made 
to include the distance from humerus 
to lumicrus on the outside of the arm 
just below the acromion process. In 
the hip measures the inaj or trochanters 
were located by palpation and the 
calipers adjusted to measure this dis¬ 
tance. The hip measures and in 
many cases the shoulder measures 
were made over the clothing. After 
a number of actual measurements of 
clothing had been made, a scale for 
allowing for the thickness of the 
clotiiiug was devised, and the allow¬ 
ances in individual cases were noted 
on the record form at the time of 
measurement. 

Chest depth was measured by the 
Stoelting spreading calipers employed 
in skull measurements. Record was 
made in centimeters and tenths. One 
end of the calipers was placed over 
tlie sternum just below the depression 
between the ends of the two clavicles, 
and the other end was placed over the 
spiny process of the vertebra at about 
tlie same level. For a second measure 
the anterior end was moved slightly 
to one side and another reading was 
made. If the second measure differed 
much from the first, attention was 
directed toward reTueasurement. The 
measurement in both positions was 
recorded. 

Weight was measured by the or- 
dinaiy beam scales used by physicians. 
Record was made of the last quarter 
pound passed on the beam. 

Our work with arm girth soon 
showed the need for a conveniDiit in¬ 
strument to equalize tension on suc¬ 
cessive measurements. This wa.s 
accomplished by an inatriuuent de¬ 
vised especially for these measure- 
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merits. It consisted essentially of 
two coiled steel tapes so mounted on 
a brass strip that the free ends could 
bo attached to each other after one 
tape had been looped around the arm 
to be measured. When the tapes were 
thus arranged, the operator releiised 
tlic springs, and the tape.s then pulled 
in opposit-e directions, thus controlling 
ilie tension automatically (3). Two 
measures were taken, one with the 
arm at right angles with the body 
and the forearm flexed back so that 
the fingers touclicd the shoulders and 
the other with the arm hanging loo.scly 
at the aide. 

Cranial measures were taken with 
the Stoclting spreading cali[)oi-s. 

Skin color was graded as light, 
medium, or darlc on a. scale made for 
tlie study, Tliis scale wn« made by 
piclving out llu'ce children wlio soenied 
to be typical of tliree stages of pig¬ 
mentation and matching their colons 
as nearly as jjo.ssible by means of 
painting water-color strips on paper. 
Miss Glady.s Rupkey, art teacher, 
kindly made tiiese color strips. 

Only a part of the results obtained 
will be reported in this paper. 

Rdiabilily of measures 

One who has worked critically in 
the measurement of scliool children 
knows that there are many .sources of 
unreliability—carelessness, imperfect 
instruments, errors in reading a scale, 
errors in recording the me:isurement, 
differences in techniqne, variations 
in the cooperation of tlie children, 
and the like. From a practical point 
of view, crror.s may be miniaiizcd by 
care in following directions and by 
repeating individual inejusuremcnts 


when anything of importance is at 
stake. In .scientific studies vaiiable 
errors tend to cancel eacli otlior when 
central tendencies are being conipiitcd, 
but they tend to diminish coeffloicnt.s 
of correlation. Cases that, show ex¬ 
treme errors, however, if the eirors 
are apparent from inspection, may be 
excluded when cmnput atioi^s are made. 

In assembling the data for this pa¬ 
per particular attention was given t(j 
reliability. Instruments were care¬ 
fully selected and efforts were made 
to keep them in good order. Two 
measuring staffs wor(5 used, and each 
individ\ial w'as instructed in the work 
to which he was assigned. At inter¬ 
vals the author watched the pro¬ 
cedure and sometimes even measured 
alongside a given worker. To stimu¬ 
late care and to secure data for co¬ 
efficients of reliability, some of tlic 
groups were mca.surcd twice ^vithin a 
few minutes by the .‘^amc individuals. 

Number of cases. The rnea.snrc- 
ments reported in the following pages 
are based upon about 3tl00 cases, 
cli.stributcd by se.x, age, city, and skin 
color as in table 1. With negligible 
exceptions the numbens witliiii the 
several ages are (,ho same for all the 
tables. It will l,x) observed that the 
sampling is best for agc.s S to 13, in- 
cliLsivc, and clearly inadequate foi- 
ages below' 6 and above 15. 

Skin color. The classiftcation of 
pupils by our rotigli color scale (light, 
medium, and daik) .seems satisfantoiy 
for our purpo.se. Of 107 eases judged 
twice, by tlic same persons, 80 were ])Ut 
in the same classification eacli time, 
and none wau'e (‘.lianged mori; Ilian one 
step. In the enses in wliic.li the aut hor 
also recorded a judgment, tlie ngroe- 
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TABLE 1 


Number of children 


j 

LARIIDO 

1 

SL PASO 

noTn ciTins 


L 1 M 1 D 1 Total 

L 1 M 1 D j Totnl 

L 1 M 1 D |Totul 

A. Boya 


5 





3 

5 

3 

11 

3 

5 

3 

11 

6 





23 

35 

48 

106 

23 

35 

48 

106 

7 

3 

4 

7 

14 

27 

51 

67 

135 

30 

65 

64 

149 

8 

4 

19 

14 

37 

44 

70 

GO 

180 

48 

89 

80 

217 

9 

2 

10 

21 

30 

38 

70 

65 

179 

40 

92 

86 

218 

10 

5 

23 

24 

52 

43 

92 

85 

221 

48 

116 

no 

273 

11 

9 

28 

21 

58 

33 

71 

75 

179 

42 

90 

96 

237 

12 

11 

I(i 

20 

53 

21 

69 

62 

152 

32 

85 

88 

205 

13 

10 

16 

21 

47 

31 

57 

59 

147 

41 

73 

80 

194 

14 

10 

25 

23 

04 

12 

32 

37 

SI 

28 

57 

00 

145 

15 

4 

18 

11 

33 

5 

15 

21 

41 

9 

33 

32 

74 

10 


0 

7 

14 

1 

5 

6 

11 

2 

u 

12 

25 

17 

2 


2 

5 


1 

3 

4 

2 

2 

5 

9 

Total boys. 
Per cent 

07 

172 

177 

4ie 

281 

579 

587 

1,447 

348 

751 

704 

1,863 

boya. 

16.1 

41,3 

42,5 

o 

o 

19.4 

40.0 

40,6 

100 

18.7 

40,3 

41.0 

100 


B. Girls 


5 





6 

5 

1 

11 

5 

5 

1 

11 






31 

39 

38 

108 

31 

39 

38 

108 

7 

8 

4 

5 

17 

32 

49 

45 

126 

40 

53 

50 

143 

8 

10 

18 

13 

41 


50 

54 

143 

40 

77 

67 

184 

9 

19 

19 

l5 

53 


72 

76 

187 

68 

91 

91 

240 

10 

18 

24 

21 

•63 

44 

64 

70 

178 

62 

88 

91 

241 

11 

20 

19 

17 

50 

35 

44 

71 

150 

55 

63 

88 

206 

12 

17 

32 

20 

69 

33 

48 

73 

154 

50 

80 

93 

223 

13 

20 

24 

10 

69 

21 

41 

40 

108 

47 

65 

65 

177 

14 

16 

18 

21 

55 

24 

33 

24 

81 

40 

51 

46 

130 

15 

8 

22 

21 

61 

11 

13 

23 

47 

19 

35 

44 

98 

IG 

8 


5 

20 

4 

0 

9 

19 

12 

13 

14 

39 

17 


4 

2 

7 


2 


2 


6 

2 

9 

Total girls. 
Per rent 

151 

191 

159 

501 

309 

475 

530 

1,314 

4G0 

666 

689 

1,815 

girls. 

30.1 

38.1 

31.7 

100 

23.5 

36.1 

40,3 

100 

25.3 

36.7 

38.0 

100 

Total boya 
and girls., 
Per cent 

218 

363 

330 

917 

590 

1,054 

1,117 

2,761 

808 

1,417 

1,463 

3,678 

hoys and 
girls. 

23. S 

39.7 

30. f 

100 

21.3 

38.2 

40.5 

100 

22,0 

38.5 

39.5 

100 
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ment in general was high. Moreover, 
the percentages foimd by the Laredo 
staff to be light, medium, and dark, 
respectively (23.8, 39.7, 36.6), are very 
near the corresponding percentages 
(2i.3, 38.2, 40.5) found by the El 
Paso staff. The tendency, however, 
to assign girls a lighter skin color than 
boys probably reflects, in part at least, 
a difficulty of the method. 

From table 1 it may be seen that 
light, medium, and dark colors were 
assigned to boys (using approximate 
percentages) in the ratio of 10-40-41, 
to girls in the ratio of 25-37-38, and 
to both together in the ratio of 
22-39-40. Thus it aj^pears that at 
least a fifth and possiljly a fourth of 
the group have light skin colors 
according to our three-division scale, 
and tliat about two-iifths have the 
dark skin color probably associated 
with the greatest percentage of Indian 
blood. 

Height and weight. The measures 
most commonly used by the layman 
and at least until recently by the 
teacher in estimating physical status 
are height and weight. Tables of 
height and weight according to age 
have received wide currency, and, 
despite the doubt placed upon tlicir 
value in estimating physical condition 
by the work of Franzen (2), are still 
widely used. It will be serviceable, 
therefore, to report height and weight 
together and to u.sc in part tables 
corresponding more or less to those in 
common use. 

It will be recalled that our children 
were weighed with clothing except 
hats, coats, shoes, and heavy sweaters 
and that the measures were made in 
the spring. To determine the allow¬ 


ance which should be made for cloth¬ 
ing, some of the children were \veighcd 
with and without clothing or the 
clothing they wore was removed and 
weighed. The weight of the girl.s’ 
clothing varied from j to 1-J ])ounds 
and averaged just a little more than 
5 pound. The boy.s’ clothing wjis n 
little heavier, ranging from v to 3 
pounds. The average in one group 
wa.s between and 1-^ pounds. In 

TABLE '2 

Mean height and weight of Mcxicaji children. 

Obtained values 

Height ifl in incliCB, weight in pounds, 
Allow about i pound for clothing for 
younger girlti, | pouud for older girls, 
1 pound for younger boys, and 11 pounds 
for older hoys. 


AOB oicoiira 

itriunT j 

'tVJilOM’i' 

Duy» 

Oirlr 1 

Boyo 

Qirle 

0.0- 0.0 

44.0 

44.G 1 

46.3 

43,0 

7.0- 7.0 

40.7 

46,6 

, 48.9 

47.7 

8.0- 8.0 

48.6 

48.5 ' 

63,9 

51.7 

9-0 -9,9 

50.8 

60,0 

60.0 

58,0 

10.0-10,9 

52.6 

62 6 

64,0 

63,4 

11.0-11.0 

54.5 

55,0 

71 7 

71,9 

12.0-12.0 

56.6 

57.4 

70.2 

83,7 

13.0-13.0 

69.4 

59.4 

90.4 

89.2 

14.0-14.9 

61.4 

GO.l 

100.3 

98.6 

15.0-J5.0 

62.9 

50,6 

108.2 

101.3 


general, of course, the older and 
heavier children had the. greater weight 
of clothing. 

The mean height and weight of our 
children in age groups six to fiftctui 
(last birthday) arc showTi in table 2. 

By a process of interpolation and 
extrapolation the lieights and ^vcigbt.s 
of our children at their nearest birth¬ 
days were estimated aiul arc shown in 
table 3. This table shows also .similar 
averages for “Anierican-boni” cbil- 
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dren, from tho Baldwin-Wood tables 
printing of Septembcrj 1031 (1) and 
for children in Mexico, from the 
Publicaciones do la Secretarla de 


grams, but we have reduced these 
units to inches and pounds for our 
table. Curves based upon table 3 
are presented in figures 1 and 2. 


TABLE 3 


Alcan Height anrl Weight oj Mexican children, comjfared with Ualdwin-Wood averages 



1 nPiQffr j 

j WEIGHT 

Mlp, NEAIir;HT 
lUnTilliAT 

Mexican 


Mexionn 



U, S,* j Moxicftt 


U. S.* 1 Mciicof 



A. Boya 


(i 

43,8 

43.7 

4C.0 

43.4 

41.9 

48 3 

7 

45 8 

4.5. C 

48.0 

47.1 

46.3 

53.1 

8 

47.7 

47,8 

50.1 

51,4 

50,7 

58.2 

9 

49.7 

49 8 

52-2 

50.9 

56,2 

68.9 

10 

51,7 

51.8 

53.9 

62,4 

61.7 

70.1 

11 

53,0 

53.5 

66.7 

68.3 

C8.3 

76,6 

12 

55.5 

65 3 

67.5 

75.4 

73.9 

82.9 

13 

67.9 

57.9 

59.6 

84.8 

83.8 

91.7 

14 

00.4 

00.6 

C2.2 

05.4 

04.8 

104,9 

15 

02,2 

03.2 

64.7 

104.2§ 

106.0 

117,3 

B. Girls 

d 

43,0 

43,9 

45.2 

40,9 

41.9 

46,0 

7 

45,0 

46,9 

47.3 

45.3 

46.3 

50.9 

8 

47.0 

48,2 

49.5 

49.7 

52.9 

56.8 

0 

49.6 

49.0 

61.5 

54,8 

56.2 

63.0 

10 

61.6 

52.0 

53.4 

60,7 

62.8 

60.0 

11 

53.8 

53.7 

65.6 

67.6 

C9.4 

76.4 

12 

50.2 

66.1 

58.0 

77.8 

79,4 

85.6 

13 

68.4 

68.7 

60.6 

86.5§ 

98.1 

99,0 

14 

59.8 

59.5 

62.2 

93.9§ 

105.8 

108,0 

10 

60.3 

G0.2 

63.0 

100,0§ 

110.2 

115 5 


• Our group. Heights jvnd weights are derived from data iu tabic 2 to give approximate 
values for ages at nearest birthday. 

t Measures reportod by Department of Paychopedagogy and Hygiene of the Secretariat 
of Education to Sixth Pan American Congress, June, 1930. 

t Baldwin-Wood Tables for “American-born" boys and girls (clothed). 

§ Average weight of boys at 15 and of girls at 13, 14, and 15 are of doubtful value (sec 
test). 


Educaci6n Pdblica of Mexico (5). 
Tho Baldwin-Wood tables employ the 
median for height and the mean for 
weight. The Mexican tables report 
the “media" in centimeters and kilo- 


The heights of our children are 
remarkably close to those reported 
for children in Mexico. The weights 
also differ little except in the case of 
girls of ages 13, 14, and 15, for which 
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ages apparently a selective factor 
tended to exclude the heavier girls 
from enrollment in the grades meas¬ 
ured by us. The El Paso girls of 
age.s nine to fifteen were on the 
average about 3.5 pounds heavier 
than the Laredo girls. In general 
our boys are slightly heavier than the 
boys in the group reported from 
Mexico and our girls a little lighter. 

Ill comparison with the Baldwin- 
Wood averages our childi'en are clearly 
a shorter and lighter group. The 
average difference in height of the 
groups of boys six to fourteen, in¬ 
clusive, is 2.1 indies; for the groups 
of girls six to twelve inclusive, 1.8 
inches. These differences arc fairly 
uniform throughout the range of ages. 
Similar average differences in weight 
are 7.2 and 7.3 pounds, respectively, 
j'anging from about five to nine pounds 
as age iiici'efiscs. When differences 
in the allowances for clotliing are 
taken into account, the differences in 
weight will be reduced from | to 
2 pounds for boys and about I of a 
pound for girls. Probably it is vsafe 
to say tliat our Mexican children are 
about two inches shorter, age for age, 
and about four to seven pounds lighter 
than the children reported in the 
Baldwin-Wood tables. 

Weight—height—age tables similar 
to the Baldwin-Wood tables are pre¬ 
sented as table 4, Naturally these 
tables represent a great deal of approx¬ 
imation. The table foi’ girls is proba¬ 
bly not fairly lepresentative of the 
total population above age 12 because 
of the selective factor already men¬ 
tioned. The table for boys at age 
15 is in doubt for similar reasons. 

Other measures. The means of three 


additional measures of skeletal size 
(width of shoulders, width of hips, 
and depth of chest) and the mean 
girth of the upper arm are shown in 
table 5. 

Variahiliiy. An illustration of the 
variability of the measures is given 
in table 6, which shows the distrilm- 
tioii of the measures of t,en-ycar-old 
children. 

Sex differences. Curves of growth, 
plotted from the mean.s of table.s 2 
and 5, are shown in figure 3. 

In general, the boys have slightly 
larger measures than the girls between 
the ages of six and ten or cloven except 
In the cji.se of tlie width of hips, in 
which the girls take the lead at age 
seven. Tiie earlier maturity of girls 
is shown in the crossing of the curves 
for all measure.^ oxccjit width of hips 
at eleven or twelve. The curves 
recross at thirteen or fourteen. Again 
it is sugge-stcd that probably a number 
of the heavier girls iiave been omitted 
from our group. 

A comparison with tlie Baldwin- 
Wood tables for height and welglit 
suggests a po.s.siblc earlier maturity 
for the Mexican cliildreii than for the 
children on whom the Baldwin-Wood 
tables were based. 

Comparison hy skin color. It was 
thought that a racial factor roughly 
correlated with skin color might appear 
in the mca-surements. Consequently, 
measures of light, medium, and dark 
children were tabulated separately. 
On account of the limitations of space 
only a sununary based on ages seven 
to fourteen, inclasive, is giv^eii here. 
Differences were found between tlie 
mean incjusures of the light and dark, 
light and medium, and inediuin and 
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TABLE 4 


Weight—IIei{ihl--Agc Tabic—Mexican Children in Ele7nentari/ Schools of Texas* 


naionT 

IN 

INCUKS 




AQEH 

(MBABRaT UIBTBDAt) 




HEIGHT 

• 



“ 

10 1 

" 1 


lat 

H 

IBtt 

A. Boys 

42 

39 










42 

43 

41 

41 









43 

44 

43 

43 

44 








44 

45 

45 

45 

46 








45 

4b 

47 

47 

48 

48 







46 

47 

49 

49 

50 

60 

.51 






47 

4B 

51 

51 

52 

52 

53 






48 

40 

53 

53 

54 

54 

65 

56 





49 

50 


50 

57 

57 

57 

58 





50 

51 


59 

GO 

60 

60 

60 

61 




51 

52 



63 

63 

63 

63 

63 




62 

53 



65 

66 

66 

66 

66 

66 



53 

84 




68 

69 

69 

69 

69 



54 

55 




71 

72 

72 

73 

73 

73 


56 

66 





76 

76 

77 

77 

77 


66 

67 





80 

80 

81 

81 

81 

81 

57 

68 






84 

85 

85 

85 

85 

58 

59 






88 

89 

80 

89 

80 

59 

60 







93 

93 

93 

93 

60 

61 







98 

98 

98 

08 

61 

62 








102 

102 

102 

62 

03 








106 

106 

106 

63 

04 









110 

110 

64 

05 









115 

115 

65 

06 










121 

66 

B. Girls 

41 

36 










41 

42 

38 

38 









42 

43 

40 

49 









43 

44 

42 

42 

42 








44 

45 

44 

44 

44 

44 







45 

40 

46 

46 

40 

40 







46 

47 

48 

48 

48 

48 

4S 






47 

48 

50 

50 

50 

50 

50 






48 


* Ago, nearest birthday; height, nearest inch; weight, nearest pound. Measured with 
clothing except shoes, coots, hats, and sweaters. Allow about i pound for clothing for 
younger girls, | pound for older girls, 1 pound for younger boys, and H pounds for older 
boys. 

t Weights for girla of ages 13, 14, and 15 are probably too low for the Mexican population 
in general. 

J Weights for boys of age 15 may be too low for the Mexican population in general. 
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TABLE i-Concludcd 


iimoin 

IN 




ARBS (KBAnsaT BIllTnDAT) 





INCHBfl 

» 1 

’ 1 

e 

1 0 1 10 1 11 I 13 

1 i 

H 

1 IStl 



B. GWb —Concluded 


49 


52 

52 

5.3 

53 

53 





49 

50 


55 

55 

56 

56 

56 





50 

51 



58 

59 

59 

59 

59 




51 

52 




61 

61 

61 

61 




52 

53 




63 

64 

64 

64 

65 



53 

54 




67 

68 

68 

08 

69 

70 


54 

55 





71 

71 

72 

72 

74 

75 

55 

5() 





74 

74 

76 

76 

78 

80 

56 

67 






79 

80 

81 

83 

85 

57 

58 






81 

84 

8G 

87 

90 

58 

59 







88 

89 

91 

95 

59 

60 







92 

93 

95 

99 

00 

61 








00 

98 

103 

01 

62 








100 

103 

lor 

02 

63 









107 

111 

03 

64 









in 

115 

64 

66 










120 

05 


TABLE f> 

Aiiditioiiat MaisiiTcnicnl^ of Mexii'on childn'n 


(MejiHM ill contitnol.ors)* 


AOB (liAtVr 
lIlRTIlIiAV) 

■winni or ftiiovi.T'Bna j 

WlDTU OP tltfO j 

cobot 

i)£i-Tn 

ARu omra 

linyfl 

Girls 

Ho>'« 

Girld 

Uoyn 

Oirb 

Bn.v" j 

Clirla 

6 

25,4 

24,8 

20 1 

20.0 

9.1 

9.0 

16,7 ' 

10.4 

7 

20,6 

20,2 

20.8 

21.1 

9.5 

9.5 

16.9 

17.0 

8 

27,4 

27.1 

21.0 

21.8 

9.8 

9.7 

17 5 

17.4 

9 

28,15 

28.1 

22.7 

22.8 

10 2 

10 0 

18.3 

18,2 

10 

29,7 

29.3 

23.6 

23.8 

10 5 

10 3 

19 0 

18.8 

11 

30. f) 

30,5 

24.6 

25.2 

10,8 

10,7 

19.7 

19.7 

12 

31.5 

31,9 

25.7 

27.2 

11 1 

U 3 

20.5 

20 9 

I3t 

32,9 

32.9 

27,1 

28.5 

11,0 

11.0 

21.9 

21 3 

Ht 

34.5 

33.9 

28.5 

29-8 

12.1 

12.0 

23,0 

22.5 

16t 

35.9 

34.2 

29.5 

30-3 

12,5 

12.1 

24 2 

23.0 


• To reduce to inches multiply by .30. 

t Probably selection has made the means for girls of agiw 13, 14, and 15 unreliable for the 
population ns a whole—possibly also the means for hoys of 15. 


dark, respectively, at each of these 
eight year levels. Obviously, this 
makes 8 differences for each com¬ 
parison of light and dark, light and 
medium, and medium and dark. The 


number of times the mean of tlie light 
was greater than that of the dark, 
Uic mean of the light greater than that 
of the tuedium, and the mean of tiie 
medium greater than that of tlic dark 
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TABLE 6 

Distribution of Measures of Ten-Year-Old Children 
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In., IncLeg; Iba., pounds; cm., centimeters; S.D., standard deviation. 
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is sJiowii in table 7. Tlie tabic shows 
also (ho average clilTerences between 
the means. 

Ricfercncc' to table 7 reveals small 
differences between the measurements 
of children of different color. The 
average difference (average of cUffer- 
ences of means sit different age levels) 
is in every case less than, an inch, less 


of the girls, the children of medium 
color have higher means than those 
of dark color in all of the measures, 
but the position of those of light color 
wdth reference to both those of medium 
ai\d those of dark color is variable, 
being sometimes above and sometimes 
below. On the whole, it appears that 
both boys and girls of dark color tend 


TABLE 7 


fiijjcrencts in nwaswronfin/s according to skin color 



IIISIOHT 

wEiaai' 

WIIvrHOFj 
ftnoifL* 1 
PRRU 

WIUTlt 1 
(IP 
!IIPB 

UMI'TII 

oy 

enrsT 

oiiiTn 

1 . Nuiviber of timcR in oighfe eompariHous diffcrenc.cH indicated are positive 


Light minus dark: 







Boya. 

7 

6 

5 

5 

1 2 

6 

Girls.... 

8 

5 

5 

3 

2 

4 

Idglit inhms mc<liuin: 







Boys... 

4 

5 

3 

4 


5 

Girls. 

6 

4 

3 

4 

1 

3 

MedLvim minus darkt 







Boya. 

I 6 

4 

0 

4 

3 

6 

Girls. 

1 ^ 

5 

3 

4 

4 

5 


2. Average difference between mcana for the years 7-14 


Light minus dark; 







Boys. 

.59 

.80 

.26 

.12 

-.03 

.24 

Girla. 

-43 

.28 

-.03 

.07 

-.05 

-.04 

Light, minus iriedium: 







Boys. 

.10 

.71 

-.01 

.02 

-.02 

.10 

Girls. 

.24 

-.60 

-.06 

.03 

-.09 

-.13 

Medium minus d&rk: 







Boy.s. 

.49 

.10 

.26 

,10 

,00 

.08 

Girl.T. 

.19 

‘ .84 

.04 

.04 

.04 

.09 


than a pound, or less than a centi¬ 
meter. Practically, therefore, the 
difference is negligible. 

From a theoretical standpoint it 
may he important to note a trend, 
not always consistent, for the ligliter 
boys to have slightly higher measure¬ 
ments than the niediuni, and the 
medium to have slightly higlier nicas- 
urements than the dark. In the case 


to be a little smaller than those of 
lighter color, except possibly in depth 
of chest. With these small differ¬ 
ences our estimate of reliability may 
be based upon trends rather than upon 
the usual statistical test of the ade¬ 
quacy of aamplijig. A suggestion of 
the difference in means required for 
statistical reliability may bo had from 
a study of table 0, wliich shows a 
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distribution of tiie measures of ten- 
year-old children. The following com¬ 
putation also is suggestive. At age 
ten there were 48 light and 109 dark 
boys. Their mean heights are 52.52 
and 52.10, respectively; the standard 
deviations, 2.73 and 2.37; the standard 
deviations of the means, .39 and .23; 
the difference of the means, .42; the 
standard deviation of the difference 
of the means, .45. Whether this 
apparent difference in size is an aspect 
of race, or of economic .status, or of 
some other factor ia not clear. 

SUMMARY 

This paper has presented a brief 
report of measures of heiglit, weight, 
width of shoulders, width of hips, 
depth of chest, and arm girth of 
Mexican school children in the ele¬ 
mentary grades of Laredo and El 
Paso, Texas. 

Of 1863 boys, ages five to seventeen, 
18.7 per cent were classified as of light, 
40.3 per cent of medium, and 41 per 
cent of dark skin color, Of 1815 girls 
of the same ages, 25,3 were classified 
as of light, 36.7 of medium, and 38 
per cent of dark skin color. Both 
boys and girls of darkest classification 
showed a tendency to be a little 
smaller than those of fighter color, 
except perhaps in depth of chest. 
The average difference of means at 
age levels seven to fourteen, however, 
was less than an inch, a pound, or a 
centimeter. It is not clear whether 
this tendency on the part of darker 


children reflects race, economic condi¬ 
tion, or some other factor. 

Means of age group.s si.\ to fifteen 
lor the various mcaaurc.s are given 
in the text with ii table showing the 
distribution and variability at age 
ten. In addition height—age—weiglit 
tables similar to tliosc already avail¬ 
able for “American” children ai-e 
presented. 

The heiglits a.nd weights of our 
Mexican children correspond closely 
to those reported from Mexico (nxeejA 
in the ease of girls of ages Ihirlcen, 
fourteen, and fifteen, in which age 
groups a selective factor seems to 
have eliminated some of the larger 
girls from tlic school gr.ades measured 
in this study. In general our boys 
are slightly heavier than the boys 
in the group reported from Mexico 
and OUT girls a little ligliter. 

Compared with the “American” 
children of the Baldwin-Wood tables, 
our Mexican children of ages six to 
fourteen (boys) and six to twelve 
(girls) are about two inche.s shoi ter, 
age for age, and about four to seven 
pounds lighter. 

Except in width of hips the measures 
of the boys are generally greater Ilian 
tlio.se of the girls up to age ten or 
eleven. The curves cro.s.s at eleven 
or twelve and recross at tliirteeii oi- 
fourteen. There is some suggestion 
from the measures that Mexican boys 
and girls mature somewhat earlier 
than the children of the Baldwin- 
Wood tables. 
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A Scale for Measuring Attitude Toward the 
Question of Children’s Freedom 


Helen Lois Koch, Mame Dentler, 

T his paper will describe (1) an 
attUiule scale cuucovned with 
the question of the decree of 
freedom, independence, and self nian- 
iigenient children should be allowed, 
and (2), group differences in r&sponse 
to the scale. Sex, ago, occupation, 
formal education, marriage or lack 
thereof, contact with children and 
reputed degree of .severity or leniency 
in discipline are tlie variables whose 
reUitionship to the attitude scale re¬ 
sults we shall attempt to reveal by 
means of the group comparisons. 

Though we have had no hope.s of 
oonstruotiiig an instrument satisfac¬ 
tory for the diagnosis of the details of 
an individual’s attitude, one of value 
in uncovering certain group difference.s 
did seem po.s3ible. Such a scale 
should bo of service in the tasks of 
evaluating the relative effcctiveiies.s of 
adult or parent education programs, 
or of describing the lay of the land in 
various racial or socio-economic groups. 

Mdhnd. Our scale was derived 
according to the method outlined by 
Dr. Thurstone (2). Since the work 
was begun several years ago and im¬ 
provements over Dr. Thurstone's ear¬ 
lier technique.s have been announced 
by him and others from time to time 
in recent yeans, our proceilurc may 
seem unduly cuiubersonie. Though 


Bonnie Dysaht, and Helen Streit 

cumbersome, we are inclined to be¬ 
lieve the proecduras employed are. 
essentially dependable if the funda¬ 
mental assumptions underlying 
attitude measurement according to the 
TImrahone method are granted. More 
extended comment on tlii.s point will 
be made later. 

Procedure. I'lach of the four au- 
thons prepared a .series of Btiiteineiits. 
These wore then submitted to the 
whole group for criticism and evalua¬ 
tion. Those statements which, in the 
opinion of the grou)), wore not pos¬ 
sessed of the characteristics listed by 
Thurstone (2) and Wang (3) as desir¬ 
able or which virtually duplicated 
others in the series were rejected. 
The statements believed to be wortli 
experimenting with numbered 123. 

Judges. These 123 .statements, each 
printed on a separate card, were .sub¬ 
mitted to 200 judges for .sorting into 
eleven piles on the basis of the degree 
the view expressed wa.s lenient ni- 
stern. Thurstone now prefers a small 
group of highly trained judges, and 
with tills view we are in sympathy. 
We believe, howevex, our u.sc of many 
judges oansed us unnece.ssary labor 
but did not very .seriously mar the 
results. The data iu table 1 dc.scvibe 
the group as to cducariou, sc.v, and 
wedded state. The group, it is up- 
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parent, is well educated, 92 per cent 
being college trained and 30 per cent 
possessed of some experience with 
graduate work, Siiice we had reason 
to be mistrustful of the ability of the 
majority of the uneducated to make 
the discriminations which the sorting 
entailed, we limited our judges almost 
entirely to the college group. We 
should have liked a group more hetero¬ 
geneous culturally because we sus¬ 
pected tlmt values avssigned our sLate- 
monts might vary somewhat with this 
factor. Hinckloy (1), however, lias not 
fomid the placement of statements to 


THE SCALES 

Following, you will find thirty-three 
statements expressing different attitudes 
toward the question of children’s riglits 
and liberties. 

Put a check mark (%/) if you agret^ with 
the statement. 

Put a cross (X) if you disaffres with the 
statement. 

If you cannot decide about a statement, 
you may mark it with a question mark. 
This is not an examination. People differ 
in their opinions about what is right and 
wrong in this issue. 

Scale I 

1. A young child must be disciplined until 
he h:ia learned not to touch those 


TABI.E 1 

Clasiijication of the judges who sorted the sialements 


HtlOCATlCN 

UAI.B 1 

VF.MACB 1 


^fa^rlcd 

(number) 

Sinalo 

(nmnbor) 

Married 

(number) 

^ Slnglo 
(numijor) 

(NDMIltSlO 


3 1 

0 

0 

0 1 

' 3 


6 

1 ^ 

4 

0 

12 


10 

18 

39 

39 

106 


28 

3 

18 

30 

79 



Total . 

47 

1 23 

61 

60 

200 



depend significantly on the judges, in 
tlic case of the isvsuc (the social posi¬ 
tion of the negro) and the groups he 
dealt with. 

All of the judges received carefully 
prepared written instructions, and 
inost of them received, in addition, 
individual guidance. Where it was 
clear the task of sorting had been mis¬ 
understood, the results were discarded. 
That the scaling is dependable is 
suggested by the fact that when the 
values for the statements obtained on 
the basis of the sorting of two groups 
of UK) judges arc correlated the coeffi¬ 
cient ts -f-.97. 


objecta in his ciivirourncnt which he 
cannot handle without damaging. 

2. When u ohild'a wants and those of an 

adult arc in conflict, the child should 
receive the more conaideratioii. 

3. Parents should feol called upon to give 

reasons to the young child for the 
rc.strictions imposed, only when he is 
capable of understanding. 

4. A pre-school child should never he 

allowed to have his own way. 

5. A child who is entangled in a disci¬ 

plinary problem should be allowed to 
explain his point of view. 

6. A child should be rcstricLod only when 

he is infringing upon tlie riglits of 
others. 

7. Adults should give no Hiiggestions which 

will influence tho form of a child’s 
play conatructa. 
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8. Play ftctlviticB (should never be super- 

viacd. 

9. Implicit obcdicma'. is alwaye deBirjiblc. 

10. Leniency in reestvictinK the lihertieH of a 

child is better Mulii too much aeverity. 

11. A child's whims and impulsivo desires 

should never he humored. 

12. Cliildreti should be given reasons for the 

restrictions placed upon them. 

13. It is necessary to teach a child that he 

cannot always have hia own way. 

14. A pi'c-sehool cliild should, from the 

time he shows any inclination to do 
flo, be allowed to (ihoose the drisas or 
suit he is t«» wear. 

l.'i. Children arc being allowed too much 
freedom. 

IG. The wishes of the child should usually 
be respected. 

17. I would have the child ask pcrmiasioii 

before engaging in activities that are 
now or st range. 

18. A pre-Kcho(»l cliild should be allowed 

freedom of action cxi;oj)t iu matter.'i 
pertaining to his healtlt and physical 
safety. 

lU, A child should bo forced to obey if ho. 
docs nuti do immediately uh he is told. 

20. I would place no rpstriction on the 

child’s activity cxcejJt in times of 
grave danger to himself or others. 

21. A child should be given anything he 

wants to eat. 

22. Tlio child should be allowed free choice 

in the matter of associates. 

23. Matters of cciiuluct should be decided 

by the parent and child together. 

24. A cliild Hhouhl he required to say 

‘'please” whenever he makes a re¬ 
quest. 

2!}. When a child’s wants and those of an 
adult arc in conflict, the adult should 
be given the more consideration. 

2G. Restrictions should not be imposed 
when they will discourage the child’s 
spontaneous efforts. 

27. A child should be taught to obey an 

adult uiRiueationingly. 

28. The parent should choose the group 

with which the child is to nsaociate, 
but the child should be allowed free 
choice with respect to his companions 
within the group. 


21). A cliild sliould obey his parciilH IjccfuiHO 
they arc hi.s parenl.s. 

30. Tho parent slunilcl c<uiii)ly witli every 

demand of the cUild, 

31. A child should l)t: required to obey 

iinmcdiiitely in matters pertaining t o 
health and physical routine. 

32. Children's activities, when tliey seem 

to an adult to be destructive or waste¬ 
ful, should be restricted, 

33. A child's plaything.^ arc not his to dt> 

with as he pleirses. 

Scah II 

1. Except in danger situations, a child 

sliould never i)e expected to obey 
without being given an aiicquale 
reason. 

2. The chihl should bo taught to respiud, 

tbc wishes of liis eldor.s. 

3. When imposing restrieticins upon a 

child, u parent should have wcdl con¬ 
sidered reasons and should be willing 
to give thorn. 

-1. A e.hild should be reipiired to eat evory- 
tlung that is set before him. 

5. A eliild should never bo forced to do a 
thing be docs not wish to do. 

(i. Rigid training for obociionco should bo 
started in infancy. 

7. 1 believe in placing upon young children 

but few restrictions and enforcing 
these strictly, 

8. In all quarrels between young children 

adults should arbitrate. 

9. A child should never bo requinul to Hiiy 

“pleafic.” 

10. Tho will of (,hii parent should l)o iloini- 

iiaid, over tho will of tho cliild. 

11. In hia explorations of jiroport.y thi* child 

should always be under l•.lo.se super¬ 
vision. 

12. A child should be given more than one 

chance to obey. 

13. It is the jiaronts' task to make t.he. child 

want to do whut is good for liirn, 

14. A child’s liberty shouUl bo rest riot.od in 

danger HitiuLtiuna only. 

15. When u child is absorlied in bis own 

immediate affairs, a parent shoukl 
r.oii.sidci' the. fact before making a 
ilemaud. 



256 Kooh, Dentler, Dysart, Strbit: Children’s Freedom 


10, Niil.ural forces, not indivifluals, should 
flificipline tlie young child. 

17. hittle eliildri'U should 1 k‘- forced to obey, 
but the, control of older children 
shouUl he 1 ob.s exacting. 

IB, Within the limits of juatice and safety, 
a young child in liis play should be 
free from adult interference. 

19. The older pre-achool child should be 

allowed a certain amount of {i-eedom 
in roakinR deciaiona and assuming the 
conHcqucncos, 

20. A child should bo allowed to do as he 

wishes in all things. 

21. A child alioulcl bo given a choice in every 

matter passible. 

22. A child should always be supervised by 

his parouia in Ida work activities. 

23. From ii selection of foods chosen by nn 

adult aa suitable for the young child, 
the cliild should bo allowed to choose 
freely. 

24. The '‘Puritan” method of bringing up 

children is the best method. 

25. If a child docs not comply at once with 

a rcciuest in niuttors pertaining to 
health, ho should be forced to. 

26. The child’s own limitations in relation 

to his physical environment should be 
all that should restrict him in his play 
activities, 

27. The whims of the child should be re- 

piTSKcd at all times. 

28. Within certain selected situations, n 

child should be allowed to aasert hia 
personal likes and dislikes. 

20. A child sho\iId be pernutted to do as he 
wi.Hhe.s with his own playthings. 

30. A child should never bo allowed openly 

to disagree with hia parents. 

31. In the face of an emergency situation 

the immediate obedience of the child 
aliould lic required. 

32. A child should be cncuuragcd but not 

required to say “plea-sc” when he 
makes a request. 

33. A child should not be allowed to destroy 

or abuse his own playthings. 

Selec.linn of slatomcnts. From the 
123 scaled .stiitciiie]it.s Oti were chosen— 
i.e., two series j)f 33 each. The buses 


of selection were primarily those of 
scatter, relatively low Q value, brevity, 
and similarity of rating at the hands of 
the two groups of 100 judges. Since 
it was our intention that the state¬ 
ments should scatter rather evenly 
over the scale, in most cases a group 
of three whose values spread well over 
the interval were chosen from each of 
the 11 units. This was done for each 
of the two scales. 

The scale and Q values for each 
statement are given in tabic 2. Tlic 
Q’s are, doubtless, larger than they 
would have been, had we employed a 
few highly trained judges. They are 
of about the order of magnitude of 
those published by Thurstonc and 
Chave (2) for their scale on attitude 
toward religion. 

Reliability of the scales. These some¬ 
what large Q’s may not be attributable 
entirely, however, to untrained judges 
but may reflect a quality of vagueness 
in the statements. This may be 
responsible also, in part at least, for the 
none too high correlation we obtained 
between the scores on our two scales. 
This coefficient, based on the opinions 
of 233 adults representing a rather 
Iictcrogeneous population, was -]-.681. 
It is possible that, altliougli the state¬ 
ments were sealed along a given diag¬ 
onal, when this diagonal is not empha¬ 
sized to the degree it is in the task of 
sorting, other dimensions become more 
apparent. Wc were, for example, 
suspicious for a time of the high fre¬ 
quency with which certain statements 
of intermediate value tended to be 
checked. This one would expect to 
have a leveling effect. To test our 
liypothesis, we re-scored nil papers 
omitting in Scale I, Statements 5, 12, 
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13, 16, and 32; and in Scale II, Slate- lower with eiieh ulher, to our surprise, 
inents 2, 13, 15, 18, and 31. Rcgii- than did those for the original 
larity in tlie. spacing of items was thus Insfcruinents. 

TABLE 2 


Scale valves, Q, atul popularity values of the slateme.nts in Scales I and II 



liUJALEI 1 

BCAl.B II 1 


nCALE 1 


(it'AME II 

STATB- 

MBNl 

NirURBIl 



Softtc 

VlLall^ 

1 

<i 

State¬ 

ment 

num¬ 

ber 

Setili! 

vnltic 

Q 

Rela¬ 

tive 

fre- 

queiiry 

of 

check- 
iiiU 

Stntc- 

iiieiil 

her 

tSu„ 


Rplii- 

livo 

fre- 

tiuency 

of 

olllJI'U- 

iiiR 

1 

7 09 

2.42 

2.59 

' 2.89 

30 

.55 

.55 

.004 

20 

.54 

.55 

,00 

2 

2,50 

2.47 

7.72 

, 2.59 

21 

.03 

.03 

.004 

5 

.67 

.67 

.04 


0.00 

2,00 

5.25 

1,69 

» 

.74 

j 1.07 

.02 

0 

.91 

1, t)6 

,05 

4 

10,43 

,57 

10 01 

1.90 

22 

1.14 

■ 1.52 

.04 

16 

1.23 

2,28 

.14 

G 

4,87 

2,29 

.07 

.67 

7 

1.62 

2.04 

.1)5 

26 

1.54 

!, 59 

.13 

0 

3.10 

2,84 

9.44 

2.00 

20 

1.98 

1.68 

.18 

29 

1.81 

2,04 

.20 

7 

1,02 

2,04 

5.75 

2.12 

14 

2.48 

2,40 

.37 

21 

2.14 

2.03 

.60 

6 

,74 

1,07 

8,77 

2.71 

2 

2.56 

2.47 

.29 

14 

2.32 

2.23 

,13 

D 

O.GG 

1.84 

.91 

1.60 

IS 

2.72 

2,30 

.31 

1 

2.59 

2.89 

.17 

10 

4.39 

1.04 

9 81 

1.98 

G 

3 10 

2.84 

.18 

18 

3.38 

3,01 

.80 

11 

0.70 

1.84 

8.10 

2.03 

10 

3.:4G 

2.52 

.66 

23 

3.79 

2.92 

.60 

12 

4.24 

2.38 

3,95 

2.80 

20 

3.03 

2.05 

.66 

12 

3.96 

2.80 

, .62 

13 

G.flG 

1,74 1 

6.62 

1,81 

12 

4.24 

2.38 

.72 

15 

4.24 

2.59 

.83 

14 

2,48 

2.40 

2.32 

; 2.2:i 

10 

4.39 

I.C4 

.72 

19 

4.41 

2,38 

.80 

IG 

7.83 

2,52 

4.24 

2.59 

5 

4.87 

2.20 

, -92 

32 

4.63 

2.24 

.72 

10 

3,30 

2,52 

1.23 

2,28 

23 

5.27 

1.37 

.58 

28 

5.01 

1.98 

.81 

17 

6.64 

2.17 

7.6l! 

2.45 

28 

5.44 

1.29 

.79 

3 

5.25 

1.60 

.89 

18 

2,72 

2,30 

3,38' 

3.01 

13 

6.95' 

1.74 

.92 

13 

5,62 

1.81 

.80 

19 

10.03 1 

1.50 

4,41 

2.38 

3 

6.00 

2.00 

.68 

7 

5.76 

2.12 

.58 

20 

1,98 

1,68 

.54 

.55 

17 

6.04 

2.17 1 

.51 

31 

6,24 

2,68 

.84 

21 

,03 

,03 

2,14 

2.03 

32 

0.75 

2.15 

.69 

33 

7.17 

2.00 

.68 

22 

1,14 

1,52 

8,41 

2,30 

1 

7.09 

2.42 1 

.65 

17 

7.61 

2,45 

.13 

23 

5.27 

1,37 

3.79 

2.92 

31 

7.32 

2 49 

.56 

2 

7,72 

2.59 

.74 

24 

8.04 

2,32 

10.29 

.90 

15 

7.83 

2.52 ! 

.24 

25 

7.81 

2.53 

.42 

20 

8.22 

2,02 

7.81 

2.53 

24 

8.(H 

2.32 

.26 

11 

8,16 

2.03 

.20 

20 

3.93 

2.05 

1.54 

1.59 

25 

8.22 

2.00 

.17 

22 

8.41 

2.36 

.15 

27 

10.30 

,85 

10.28 

.97 

33 

8.51 

2.34 

.24 

8 

8,77 

2.71 

.08 

28 

5.44 

1.29 

5.01 

1.98 

9 

9.65 

1.84 

.31 

30 

9.36 

i.no 

.11 

29 

9.85 

1.43 

1.81 

2.04 

11 

9.70 

1.84 

.08 

G 

9.44 

2.00 

.41 

30 

. 55 

.53 

9.36 

1.96 

29 

9.85 

1.43 

.14 

10 

9.81 

1.98 

.21 

31 

7.32 

2.49 

0.24 

2.58 

10 

10.03 

1.60 

.12 

4 

10,01 

l.DO 

.17 

32 

6.75 

2.15 

4.63 

2 24 

27 

10.30 

.85 

.10 

27 

10.28 

.97 

.05 

33 

8,51 

2.34 

7,17 

2,60 

4 

10.43 

.57 

,04 

24 

10.29 

.90 

,02 


sacrificed, but both instruments were 
alieretl in the same areas, d’hc scoi’es 
on lla* two abridged scales eorrcdatei.1 


Anotlier Ijypothesis that preseiiltHl 
itself to us-- i.c,, tliat the inter-scale r 
might have Ijeen clepressed by difYer- 
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cnees iu the popularity values of state- 
menta iji concspondiJig areas of the 
scale—was likewise found to have 
little ill the way of evidence to support 
it. If for the items whose values fall 
in the various intervals of the scale, 
wo average tlic measures of relative 
frequency of endorsement and then 
compare these averages for the two 
scales, we do not find striking differ- 
Gnees, except in one case, which is due 
in part, to our grouping procedure. 
(See table 3.) Wlicn the grouping 
according to interval is abandoned 


TABLE 3 

Average popxdarily vahtc oj slaicmmld in 
correspondinff areas oJ Scales I ami II 


AliBA or SCALE 

SOALK t 

1 

ttOAl.B It 

0- M 

,01 

.03 

1,00- 1.90 

,09 

.16 

2,00- 2.99 

.32 

.30 

3.00- 3.99 

.50 

.67 

4,00- 4.99 

.79 

.80 

5.00- 5.60 

.76 

.70 

6,00- 6.99 

.59 

.84 

7,00- 7,99 

.48 

.49 

8,00- 8.99 

.22 

.16 

0,00- 9,99 

.18 

.24 

10,00-10,99 

.09 

1 .08 


and the popularity values of each 
successive three statements aro aver¬ 
aged, the data for the two scales ai’e 
rather similar. Tlie averages for the 
fourth group of three show the gi-eatest 
disparity. 

Lirnilaiions of Die usefuhiess of the 
scales. Finally, it occurred to us that 
we might have made false assumptions 
regarding the boundaries of usefulness 
of our scales. Even if we assume our 
respondents entirely frank, we are 
doubtful, for instance, of the suitabil¬ 
ity of the scales for use with the le&s 


educated groups. Perhaps with these 
groups we are guilty of an absurdity 
virtually parallel to asking subjects to 
check a scale written in a foreign 
language. Are the less educated, or 
perhaps duller individuals sufficiently 
discriminating with respect to lin¬ 
guistic subtleties to appreciate even 
the grosser differences expressed by 
the statements? We noted, for ex¬ 
ample, that those of our subjects 
with the least schooling cheeked many 
more of the items than did the more 
educated. (See table 4.) The state¬ 
ments, moreover, which the former 
affirmed expressed their opinions were 
scattered more widely over the scale. 
For each individual we derived a 
consistency index—i.e., the average 
deviation of the values of the state¬ 
ments endorsed by him. These aver¬ 
age deviations arc clearly greater for 
the less educated groups than for the 
more educated. (See table 4.) 

If the statements were sufficiently 
comprehended, we should be obliged 
to conclude that the attitude people 
have with respect to the issue of con¬ 
cern to us does not express itself in 
congruent endorsements, for even our 
educated subjects could scarcely be 
described as highly consistent. It 
seems not unlilcely, of course, that 
instead of being guided by a broad 
philosophy or carefully considered 
generalizations, people think largely 
in terms of small segments of behavior 
and more or less specific situations. 
This characteristic may be emphm?i;5ed 
in the case of the question at hand be¬ 
cause incst individuals have had a 
certam amount of direct and intimate 
contact with children. Tliese specific 
personal experiences, with their tangles 
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of values, may tend to militate against 
untempered bias, which simulates gen¬ 
eralization because of tlio lack of 
analysis, and, on the other hand, do 
little to stiimilate effective generaliswi- 
tion, ■which would involve the square 
facing of certain philosophical issues 
and a synthesizing of the units of 
analysis. 

Effect of number of fitalemenls pre- 
f^ented. Though the comment may 
seem somewhat irrclovatit at this point, 


groups were, compered, we noted that 
the subjects given the opportiiiiily of 
selecting from 123 statements endorsed 
fewer than tliosc whose selection was 
limited to 33 statements. Our lielief— 
though the tendency is not so un¬ 
equivocal—is that the former were 
also more conBisteni. The cfiscs, in 
any one group are too few to justify 
extended preseiitaliou of onr data; 
hut the trend, at l(*a.st iri the ca.se of 
the index, nunihcr of if,(’ins approved, 


TAPLK 4 

Mean number of ikfns chfxked by an indniidual and mean of du: uvero^jc dci'iii/ioyis "f the, 
score vnlnr.H nj an individunVs eJurkingr, — lulncalion, 
and jmirriagc (iron}ts Sr.iile J 


MnUOATlON 

reuAi.t: 

MAI ,13 


Mrtrrioil 


Hiimlo 

Marrinl 

Sinslo 

1 

i 

II 

c g 

il 

e 

h 

•03 

as 

ll 

a 

ii 

b 

1 

"Z 

1 

VC 

ii 

°§ 

?! 

a 

b 

■03 

il 

S 

a 

b 

"© 

z 

i 

y. 

S'? 

-o S 
Q-S 

“1 

B 

e 

h 

•03 

II 

■50 

|l 

a 

S 

'S 

1 

I 

y. 

Mean number o' 
items cheeJeed 

3 

t Q 

|l 

I’S 

a** 

8 

firftiloH., . 

‘ i \ 


.90 

IM 

.98 

1 

18.00 


l.CO 


12 

21.QS 


l.Of) 


3 

13,17 


1.83 


ill'Kll Ftl'.lldol. 

41 

17.;13 

.0! 

1.76 

.Oi 

19 

19 71 

.85 

1.90 

-01 

2S 

20 0< 

,r>(5 

I.D'l 

.0! 

to 

18.9C 


1.82 


Colli'Ko. 

fi7 

1.VQ4 

.50 

1.39 

.04 

31 

12 82 

.01 

1-33 

01 

12 

13 33 


1 BO 


26 

14.S0 

.62 

1.62 

.07 

Cirfifiii/ilobtiidy,,. 

23 

10.71 

• OJ 

1.21, 

.04 

33 

JO 77 

-sr 

1-29 

.07 

.33 

I0.C4 

72 

1.33 

.07 

4 

14.75 


1.04 



we eamiot iviraiti from calling atteii- 
iion to a tendency we noted inci¬ 
dentally in our data and for whose 
eifect we had to adju.st in subsequent 
analyses. Mo.st of our subjects "were 
presented with a blank containing the 
123 statement.^ and then were scored 
merely on the basis of the items desig¬ 
nated for inclusion in Scales 1 and II. 
A limited number of individuals (about 
125), liowever, were given a test blank 
containing only the 33 stalcrncnts of 
Seale 1. When tlic returns from 
parallel sex, education, and marriage 


is veiy consistent. This ol,)servatioii 
neculs confirmation; and if corrobo¬ 
rated, \vould suggest a modifieution in 
the pixieedure of administering atti¬ 
tude .scales. Perliaps, even though 
the statenicnt.s believed on the basis 
of other criteria to be the more diag¬ 
nostic are the only ones used in com¬ 
puting the attitude score, tlie presenta¬ 
tion of the subject, with a large array of 
statementa may have a salutary effect 
through refining his iliscrimination.s. 
More work neo<iB to be done to clarify 
the questions both of Die niimlicr of 








TABLE 5 

Di&trihiUion of scores —Scale I 
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items that ought to be presented and 
the effect upon findings of the number 
of items scored. 

Dislnhuiion of scores. To test the 
suitability of our mstruments for re¬ 
vealing certain group differences, Scale 
I was given to 359 adults in widely 
scattered parts of the country, Chi- 


butioii seemed charncteri7-ed by a 
bimodality, (Sec tabic 5.) \^^iether 
this is attributable to chance, or is ai\ 
artifact due to the scale, or to the 
selection of subjects, is not entirely 
clear; but we suspect the latter. A 
lieavy weighting of student and pro¬ 
fessional groups—those with liberal 


TABLE 6 


Dialribution of scores—Scale // 


BC'ALB 

r'liBiiuEWCY 1 

niAUIlAM 

Fe- 

Mulu 

Tothl 

3.20 

2 


2 

XX 

3.60 





3.75 

1 

1 

2 

XX 

4.00 

6 

2 

8 

XXXXX XXX 

4,25 

7 

5 

12 

XXXXX XXXXX XX 

4,50 

15 

9 

24 

XXXXX XXXXX XXXXX XXXXX xxxx 

4.75 

21 

9 

30 

XXXXX XXXXX XXXXX XXXXX XXXXX .x.xxxx 

5.00 

35 

9 

44 

XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX XXXXX xxxx 

6.25 

19 

7 

20 

XXXXX XXXXX XXXXX XXXXX XXXXX X 

5.50 

19 

7 

20 

XXXXX XXXXX XXXXX XXXXX XXXXX 

6.76 

19 

3 

22 

XXXXX XXXXX XXXXX XXXXX XX 

0,00 

17 

5 

22 

X.XXXX XXXXX XXXXX XXXXX XX 

0.25 

8 1 

1 

0 ' 

XXXXX xxxx 

6.50 

6 

2 

8 

XXXXX XXX 

0,75 

1 

1 

2 

XX 

7.00 

2 

1 

3 

XXX 

7.25 

1 


I 

X 

Total 





nuiulK-r. 

179 

02 

241 


Mean 





score.... 

5.37 

5.24 

5.33 


(f dint.. 

.70 

.71 

.70 


t^nj. 

.05 

.09 

.05 



cago, however, furnishing a lion’s share 
of the returns. The composition of 
the group with respect to sex, age, 
single or married state, education, ami 
occupation is described in the case 
counts of table 11. Tlic scores ob¬ 
tained ranged from 3.50 to 8.60, the 
possible range being from .55 to 10.43. 
The mean score was 5.62. The distri- 


tciidencics—may bo responsible for the 
apparent riivision. This hypothesis 
Ls supported by the fact the second 
mode is in the liberal direction. Be¬ 
cause of the diihculty the \iiie(Lucatcd 
liad iu interpreting the .stiiLements, wc 
did not reach as many of Ibis gioup 
as we desircfJ. 

Scale II was given to only 233 iiidi- 
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viduals. This group overlapped that 
which responded to Scale I. The stu¬ 
dent and professional groups consti¬ 
tuted proportionally more of the 
respondents to Scale 11 than to Scale 
I. The score range was correspond¬ 
ingly restricted, extended only from 
3.25 bo 7.25. The mean score was 
5.38. (Sec table 6.) nie mode la 
slightly off center in the liberal direc- 


four groups, grade school, high school, 
college, and graduate study. This 
finding seems reasonable and suggests 
that education makes for a more 
liberal view of the rights and capa¬ 
bilities of children, though it is, of 
course, possible that intelligence rather 
than education is the really significant 
determinant of the group differences 
observed. We have no data that 


TABLE 7 


Mean alliludc score for ran individual—Sex and education groups—Scale J 


SUnCATlON 


^ UA.L.B 

N 

M 


1 N 1 

M 


Giades. 

22 

G.30 

1 

15 

6,13 


High school. 

60 

6.1)8 

.09 

36 ' 

6,09 ' 

.11 

CollegG.. 1 

88 

5.38 

.07 

37 ' 

5.60 

.18 

Graduate study. ^ 

62 

6.11 

.09 

40 

6.54 

.16 


TABLE 8 


Mean altitude score for an indioidualSez and education groups—Scale II 


EDUCATION 

rBMA.L£ 1 

1 UALB 

N 

M 


N 

M 

1 

Grades. 

11 

G.21 


2 

6.37 


High school. 1 

36 

6.76 

.11 1 

11 

,5.78 


College., 

7C 

5.25 

.07 

13 

1 5.29 


Gnidiiatc study. 

66 

5.13 j 

.09 

36 

[ 4.93 

.10 


tion, a finding which the composition 
of tlie group wouUl lead us to expect. 
No biinodality appears in the distri¬ 
bution. 

Education. Among the group com¬ 
parisons, those which show the most 
clear-cut differences are the ones con¬ 
cerned with education. (See tables 
7~11.) In the case of both the men 
and the women, the greater the .amount 
of acjideinic education, the nrorc liberal 
the opinion expressed. There is a 
steady regular increase through the 


could be brought forward to alter this 
deadlock of hypotheses. 

Opinion and conducl. Perhaps edu¬ 
cation, if it plays a rdle in the responses 
to our scale, operates largely through 
calling attention to enlightened opin¬ 
ion, instead of in more significant and 
subtle ways. In other words, the 
more educated may know the preach¬ 
ings of the educational philosophers 
and child psychologists but actually 
pay little regard to these preachings 
in their own practices. Since our 
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results give no direct clues in regard 
to practice, we do not know to what 
degree opinion and conduct are har- 


stern or lenient in their diacipline of 
children. Scvciity-one of tlio former 
and 40 of the latter responded to our 


TABLE 9 


Mean attitude score Jor an individual — Sex, education, and marriage groups—Scale I 
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1 PRUALK 1 

1 UALIl 

M&rricd | 

1 SinRl«9 1 
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N 
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M 1 
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M 
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High Huhool. 

41 

5 02 
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19 
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.14 


G.orJ 

.14 
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0.13 


College. 
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5.38 

.09 

31 

5.19 

.10 

12 

5.85 


25 , 

5.47 

,16 

Graduute atudy. 

29 

4.75 

.12 

33 1 

4.72 

.11 

36 

5.,'50 

.14' 

4 

5.S8 



TABLE 10 


Mean aUitude score for an individual — Sex, cduealim, and marrinyr. grimpa—Hcnlr. 11 
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N 
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N 

M 

i "i" 


11 

6.21 
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33 

.11 

3 

6.21 


0 

5.06 
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6,72 
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5.26 

. 09 ! 

25 

5.261 

1 .10 

12 
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1 

1 
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Graduate study. 

28 

4.87 

.11 

28 

5.40! 

1 

35 

|4 03 

.10 

4.03 



TABLE 11 

Mean attitude score for an individ^tal —*Sei, t:tiuca<ton, aye, and marriage groups—SeaLt I 
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1 

Graduate atudy 

10 
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14 

4.62 
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4! 
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2 

6.13 
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1 

5.62 

Single 

High school 
College 

14 

20 

6.08 

5.20 

2 ' 
7 

5.63 

6.08 

3 

4 

6.37 

5.32 

6 

24 

6,21 

5.44 

1 ' 
0 

5.88 

3 

1 

0.21 

6.13 


Graduate study 

16 ! 

5.50 

9 

5 43 

8 

5.29 

3 

6.71 

1 

3.62 

0 



inonious. We tried to get some light 
on the question by appealing to our 
friends for help in the location of indi¬ 
viduals re])\ited to be conspicuously 


scale. Table 13 provides a rough 
description of the results. It ia clear 
that the critical ratios (table 14) are 
large enough to justify confidence in 
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tlie group cUlTerencea revealed. The 
lenient fall below the average based 
upori all of our subjects; the stern, 
above. In the case of Scale 11, only 
5 per cent of the lenient exceeded the 


scribed is doubtless more marked than 
our results indicate. 

Sex differences. In virtually all of 
the comparisons between the sexes 
involving Scale I (see tables 7, 9, and 


TABLE 12 


Mean ailiiude score /or an mdividual—Sez, education, age, and marriaije groupsScalc U 
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10 
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High school 
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6.50 
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5.63 

1 

6.63 
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5.34 

6 

5.13 

4 
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5.54 
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6.57 
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5.00 
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TABLE 13 


Means, sigmas, and sigmas of ike means of the attitude scores of those reputed to be lenient or 
siern in their discipline of children—Scales I and JI 


nnouro 

1 eCALB I I 

SCaLB II 

1 N 

U 

Oiliti- ' 

1 "m 

N 

M 



Lenient.. 

[ 40 

5.02 

84 

.13 

40 

4.98 

62 

.10 

Stern. 

1 

5.84 

78 

.00 

1 

5.79 

72 

.09 

All subjects... 

1 3C3 ' 

6.62 

82 

.04 

1 241 

5.33 

70 
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TABLE 14 


Critical ratios^Discipline groups— 
Scales I and II 


COMPARiaOW 

WALB 

1 

' SCALD 

1 ” 

Stern—lenient. 

' 5.04 

6.25 

Stern—all subjects. 

1 1,23 

1 6.11 

Lenient~ii.ll subjeeta. 

1 4.56 ' 

1 3.12 


mean of the .stem; wherejis In the case 
of Scale I, 15 per ceiU did. Since the 
standard of .selection for the repre- 
sentative.s of the extreme groups was 
not constant, the relationsliip de¬ 


ll), the men seem a little less lenient 
than the women. Not only is this 
difference shown when all data are 
pooled, but also when groups segre¬ 
gated on the basis of education, wed¬ 
ded state, age, or occupation are 
compared. This finding, too, while 
the differences are not great, is in 
accord with tradition. The fact that 
the i-csults with Scale 11 should not 
show sucli a clear-cut trend ia perhaps 
to be accounted for in terms of the 
limited number of males cooperating. 
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Occwpatioii. Among Lhe occupation 
groups tlie order froin liberal to loss 
liberal is student, executive—profes¬ 
sional, small-business—clerical, and 
trades—unskilled—labor. (Sec table 
15.) We had felt that economic 
security miglit make for more tolerance 
and better family relations, but our 
re!sults seem more readily interpretahlc 
in terms of an education or even an 


results to reveal the influence of ag(^ 
and of marriage, we uncovered notliing 
of significance. No legilimate com¬ 
bining of the groups sliowii in tables 
7 to 12 revealed any consistency; and 
certainly those tables show iu)ne. 

Contact with children. Tlie effect of 
the nature or tlie, extent, of the adult's 
ciintac.ta with children, we attempted 
to exiwsc iiy groii]) eompai'isons; )jut, 


TAHLE 15 

Mmii (ilLitudc acvjri; Jor «ii indimdunl in imrUms ocrufinlumol f/nni/;.';- -.Src/*: I 
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.5, <>8 

72 

5.29 
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hi 

5,94 
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5.85 
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20 

u.:« 

8 

5,8H 

St;ud(Mit,. 

2X 
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18 

5,41 

Hoijiemakar. 
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TAlir.K 1(5 


Mean uUilude scare of individuals cfas.sijicd areurdiun In the nature nj thdr ndnll ('nnlaets with 

children 


NATUIIB or CONTACT WITH ClULt>n£K 
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TKM.M.1S 

N 

M 

U 

W 

Parent. 

(ifl 

5.74 

117 

5. .58 

Sib. 

itf) 

5.09 

:j2 

5,»>4 


1.5 

5,42 

70 

5.28 

Misiadlanoous. 

22 

5.25 

47 

5,22 

No (.‘oiiLael. 

20 

5.95 

2,5 

5,711 


intelligence factor rather than any 
e.ssentially economic one, though we 
grant it is difficult to separate the 
three. That education is veiy likely 
active is suggested by the fact that 
tlic student group, which, taken as a 
whole, is probably not so secure but 
quite as intelligent a.s is tlie profes¬ 
sional and business executive group, 
i.s tlie inoi'e libci'id <jf the two. 

A<jc and marriage. Analyzing our 


again, limited nuinbera prevented us 
from disentangling the variable satis¬ 
factorily from othor.s, Our classes, 
moreover, were not discrete; and hence, 
if a subject placed liimself in .several 
categories, we li.sl.ed him in each. The 
results, whatever they may mean, arc 
consistent both for males and females, 
in revealing individuals having no 
contact with children lu he the most 
stern and teachers rallier lenient. 
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Parents and siba seem to fall some¬ 
where between these groups. The 
miseellaiieous group, including pe¬ 
diatricians, clinicians, playground 
directors, neighbors, etc,, score lowest 
of all. We arc not sure lo what extent 
formal education, rather than the 
nature of tlie specific contacts with 
children, is responsible for the findings 
shown in table 16. That the former 
is not the whole atoiy is suggested by 
the fact that the group professing to 
have no contact with children is not 
an uneducated one. 

aUMMARY 

A description was given of two 
forms of a scale for measuring attitude 
toward the question of the freedom, 
independeiiee, and self-management 
children should be allowed. 

The two forms described correlated 
with each other to the extent of -f .681. 

The average deviation of the scale 
values of the statements endorsed by 
an individual as well as the number of 


items approved, tended to vary in¬ 
versely as the amount of formal educa¬ 
tion of the respondents. It is possible, 
however, that intelligence rather than 
education was the major determinant 
of the finding. 

Our female subjects tended to be 
more liberal than did the males, and 
the best educated than the less well 
educated. 

Groups hosed upon oecupational 
status or nature of adult contact with 
children showed some consistent differ¬ 
ences in attitude score; but it was not 
possible to disentangle satisfactorily 
the variables underlying the group 
classifications from such factors as 
schooling or intelligence. Those pro¬ 
fessing to have no contact with chil¬ 
dren tended to be stern, whereas the 
professional-executive and especially 
the teaching groups tended to be 
rather lenient. 

Neither age, within the limits we 
explored, nor single or married state, 
seemed to affect conspicuously attitude 
scores. 
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Children’s Preferences Among Play Materials 
as Determined by the Method of Paired 
Comparisons of Pictures 

Thomas F. Vance and Louise T. McCall 


I NVESTIGATORS who have con¬ 
cerned themselves with the prob¬ 
lem of children’s preferences for 
different play materials have, for the 
most part, used the method of observ¬ 
ing the children in their spontaneous 
play. Some of the reports of such 
investigations cite certain liinitation.s 
of this method. Bridges (2) (3) 
slated that the children were hindered 
or probably forced to use material 
they did not prefer because the 
material tliey actually preferred was 
being used by other children. Bolt 
(1) claimed that “imitation and leader¬ 
ship were probably the most important 
factors in determining cliildren’.s choice 
and use of materials” and that the 
limited iniiiiber of materials provided 
might also liave an induonco upon tlie 
child’s choice, due to the necessity of 
substitution. Farwell (4) considered 
the addition of new materials an 
influencing factor in her study; the 
children seemed to prefer the new in 
preference to the old. Adult sugges¬ 
tion and the child's love of color may 
also influence his preferences. 

Since looking at pictures is an ac¬ 
tivity which appeals to all children, 
and the ability to recogiiiisc single 
objects ill pictures and to associate 
them with the real object comes, 


according to Stern (0) ns early as 1!) 
mouths of age, it occurred to tlic writ¬ 
ers that a method might be developed 
which would make use of tliis natural 
and universal intero.st. The method of 
paired comparisons of pictures wa.s 
selected. 

The purpose of the iuve.stigalion wa.s 
twofold; to detorinine the preferences 
of a group of prc.school children for a 
.serie.s of pictures of play inatcriala 
and to compare this order of pi'eference 
with the order shown in siiontaneou.s 
play on the playground ami in a some¬ 
what restricted plny-room. 

The subjects were 17 girts and 15 
boys ranging in age from throe years, 
six months to six years, four montlis. 
Fifteen of these were selected at ran¬ 
dom from the older group of eliildren 
enrolled in the Iowa State College 
Nureery School, fl’lio remaining 17 
were former pupils of the nursery 
school; 13 of these, at the time of the 
study were cmolled in the Ames 
Kindergarten and 4 were staying at 
home. The children were from the 
homes of the professional and business 
classes. The l.Cj.s ranged from 90 to 
150 with an average, of 1 M.4. 

The play nialerials selected for tills 
study were eliosen from the u.scd 
materials of the Iowa State College 
267 
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Nursery Scliool. ConseqiientJy the 
children had had ample opportunity 
to become familiar with them. These 
were classified into 8 groups: play¬ 
ground apparatus, toys for active play, 
blocks, plastic mutcrials, manipulative 
materials, and toy ariimals. Six speci¬ 
fic play inatcrials or toys were selected 
for each group, making a total of 48 
individual items. 

These materials were photograplied 
by the college photographer. Simi¬ 
larity in background, lighting and 
proportion were consiclcred. The pic¬ 
tures were mounted separately on 
Jicutrul gray card-bourd 5^ by 6^ 
inches. They wore numbered and 
lettered appropriately to facilitate 
presentation and tabulation. 

A snuill stand 14 x 7 inches was 
designed for presenting the pictures. 
This was elevated 2 inches in the back, 
thus making a slanting position toward 
the child. A .small molding was 
tacked to tlie lower edge and to this 
was hinged a piece of glass, the edge 
of which was bound with tape. This 
glass extended one-half an inch over 
the top edge of the board which made 
it easy to lift up and dowi thus 
simplifying the proce.s.s of placing the 
pictures under it. The board was 
covereil with a neutral gray back¬ 
ground. 

Tlio picture.s were presented to the 
children at the various schools which 
tliey happened to be attending. Iii 
all cases the rooms were well venti¬ 
lated and lighted, and the children 
^vere as far removed from distractions 
a.s possible. The tables and chairs 
were aclju.stcd to tlie cliild’s .stature. 
The comfort of the chikl, his pt)8ition 
find the ofTect of the light on the 


pictures were made as optimum as 
possible. 

A preliminary test, using the pic¬ 
tures of one group of play materials 
was given to ten of the nursery school 
children. These pictures were pre¬ 
sented according to the order recom¬ 
mended by Seashore (8), comparing 
each picture consecutively with every 
other one. 

An examination of the results 
showed a general tendency for the 
subjects to choose the new picture in 
preference to the one that was shown 
consecutively. Such remarks as 
“Why do you keep .showing that one?” 
and “Wiry there's the same pictiue 
again” were quite common. This 
suggested the advisability of working 
out a new order of presentation in 
which no picture was shown twice in 
succession at the same sitting. 

The general plan of procedure was 
to give each child one complete test 
which was followed by a retest, not 
sooner than one week, nor later than 
three. One complete test consisted 
of a comparison of each specific play 
material in a group with each of the 
other 6 within its own group. The 
material preferred first in each group 
was then compared with the first 
preference of every other group. For 
the younger children the test was 
divided into 4 parts and given on con¬ 
secutive days whenever possible, but 
for the kindergarten children and those 
tested in the homes the test was com¬ 
pleted in 3 sittings. The same pro¬ 
cedure was followed for the retest. 

Upon presenting the pictures to the 
subject for compari.soii, the examiner 
allowed the child to look at them for a 
few second.s. Then if he did not call 
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apoiitiincously the name of the play 
material, he was asked: “What do you 
see izi these pictures to play with?” 
A record was kept of the ones the child 
could not name. If he seemed unable 
to name the material he was asked, 
“What do you do when you play Avith 
these?” If the child could name or 
could tell how to use the equipment, 
he was checked as being able to recog¬ 
nise tliat material. The next question 
was, “Winch one of these playthings 
do you like to play with best?” 
Some children were more hesitant 
than others about an.swering so the 
direction took the form of, “I’lacc 
your finger on the one you like to play 
with best.” This usually brought 
about a re.sponsc, however, in .some 
eases the finger was placed oiz one 
picture and thoj\ on the other. In a 
case of this kind the examiner repeated 
her request with a little more emphasis 
upon the word “one.” After this tlic 
first picture pointed out by the child 
was considered Ins preference. Should 
a child contend tliat he liked botli, 
lie was asked, “If you were to play 
with both of these playthings which 
one would you play with first?*’ His 
choice then made was considered his 
preference. 

In addition to the paired eompjirisons 
of pictures, an observation study was 
conducted of the child’s choice of 
certain of the actual play materials. 
Fourteen of the same nursery school 
children, 6 girls and 8 boys, who were 
used in the picture test were allowed to 
play for 15 minutes, one at a time, in a 
room in which tlie plastic group of 
materials had been arranged. These 
materials were arranged as neai'ly like 
tlie pictures as possible and grouped 


about the room so tlie child would 
have all in full view upon coming 
tiirough the door. He was told, 
“Here is a room full of playthings; you 
may play with wliatcvm- you want to.” 
If lie asked what to do or secined at a 
loss as to what to do next, the examiner 
merely made tlie statement, “Play 
with whatever you like.” The posi¬ 
tion of the materials was changexi 
several tinica in order to oqualizn any 
po.s8iblo advantage of one fiosition 
over another, llridge.s (8) method 
was used for recording the name of 
each material u.scd, ihs order »if uhc, 
and the ani<»un.t of time spent with 
e.ach. The finding.s of thi.s controlled 
observational .study were compavexi 
witli the gi'ou]) prefm'ouces for the 
same group of play material.s a.s 
delcnuined by tlic method of paired 
compari.soiis of picture.^. 

As a further phase of the piescnt 
inve.stigation, the writers attempted 
to determine if the play materials 
which the subjects had at home 
influenced their choices of materials 
in the picture ti\st. Information was 
collected through an interview with 
the inothei”S regarding tlic kind.s (if 
materials that were accessible hi the 
liomes. The mothci-s were also iiskeil 
to rank, from the list of play mate¬ 
rials used in the present study, the 
child’s preferences for those matoriiils 
found in the home. The specific 
materials were ranked within each 
group, and then the first inefeiciicos 
of each group ranked with the firsL 
preferences of the other gi’oiips. Thi.s 
later infoniuilion wars purely opinion 
of tlie motliers, but duo to daily ob- 
scrvatioius of llic cliildreii'.s activities, 
it was thought that the inotlicr's 
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opuiions might prove worthy of com- 
pai-ii50iis with the children's prefer¬ 
ences as determined by the other 
methods. 

EESUliTS 

The pichirr- test, lleliability of the 
method: The reliability of the method 
of paired comparison of pictui’es was 
detennined by coi'relating the choices 
the ehildreji made in the first test with 
the choices they made in the retest. 
Tiie total inimber of times each of the 
42 specific inateruda wa.s chosen in 
the first was correlated with the total 
number of times each of these was 
chosen in the retest. 

The correlation for the four-year-old 
group was .78 ±04; for the five-year- 
old group, .68 ±.05; for the six-year- 
old group, 95 ± .09; and fov the total 
group, .87 ±.02. It is to be noted 
that the correlation for the five-year- 
old group is somewhat lower than for 
the other two groups. Tliis may be 
due in part to three things: (1) the 
group was much smaller, (2) three out 
of seven of the subjects in this group 
were tested in their homes where it 
was impossible to control conditions 
a.s well MS at school, and (8) this group 
also contained the tliree children who 
did not cooperate readily in the test¬ 
ing, and who became negative toward 
the last of the testing procedure. 

Preferences among play materiah. 
The total number of times each specific 
material was cho.sen in the first picture 
test was averaged with the total 
miinbei' of limes the same material 
was chosen in the retest. These 
averages were used as t,he basis for 
ranking the preference.^ among play 
malerials, the higliest average being 


considered first preference; the next 
highest, second preferences, and so on 
down to the least preferred. 

In table 1 is shown the order of 
preference for each specific material 
within its own group by children of 
different ages. The materials are 
listed in order from the most preferred 
to the least preferred. When the 
averages of two or more materials 
were the same, these were grouped 
together showing a tie for the position. 
The three ages show the closest agree- 
jnent with the large toys for active 
play, among which, with one exception, 
their preferences are identical. The 
greatest disagreement is among trans¬ 
portation miniature toys. In the 
latter case, the averages from which the 
rankings were determined ran very 
close together, showing that there 
were very few decided preferences for 
any particular toy within this group 
of play materials. 

Swings and rings rank high at all 
ages. The jungle gym Is popular; 
while the packing boxes arc the least 
preferred at all ages. There is a 
decided preference for the tricycle, 
sled and rocking horse chair at all 
ages, while the kiddy car has the lowe.st 
rank for all the groups. Small cubes 
hold an important place in all age 
groups. When comparing the plastic 
materials it may be noted that the 
first three preferences remain the first 
3 for all ages and the last 3 are the 
same for all ages. Clay, work-table 
and tools, and water-colors are pre- 
feiTcd to easel and paints, black-board 
and chalk, and scissons and paper. 

Aniong the manipulative materials, 
the popularity of the ball is shown. 
Among the housekeeping materials. 
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TABUS 1 


Order of preference for each epccifie. play material within groups by children oj different ages 


Fomi-YE\n-oLDa j 

MVB-TEUl-OI.nfl 1 

BIX-TBAn-OLUS 

Playground apparatus 

Swings and rings 

Jungle gym 

Slide 

Bar 

Swings and rings 

Jungle gym; sec-saw 

iSwiugb and rings 

Jungle gyrn 

Slide; ace-saw 

Packing boxea 

Slide 

Packing boxes 

Bar 

Packing boxes 

Large toys for active play 

Tricycle 

Sled 

Rocking-horso chair 
Wheelbarrow 

Wagon 

Kiddy kar 

Tricycle 

Sled 

Rocking-horse chair 
Wlieelbarrow 

Wagon 

Kiddy kar 

Tricycle 

Sled 

Rocking-horse chair 

Wagon 

Wbeclbfirrnw 

Kiddy kar 

DIocks 

Patty Hill fluar blocks | 
Blocks and pegs 

Siiuvll cuboM 

Hollow boxea 
lirieka, etc. 

Neat of boxes 

vSmtiU euljca 

Bricks, etc. ' 

Hollow boxes 

Blocks and pegs 

Patty Hill floor blocks; nest 
of boxes 

Snudl cubes 

Blocks Mul pegs 

Patl.y Hill floor blocks 

Nest of boxos 

Bricks, etc. 

Hollow boxes 


Plastic nnitcriuls 

Worktable and tools 
Water Colors 

Clay 

Easel and jiaiiits 
Blackboard and challc 
Scissors and paper 

Clay 

Worktable and tools 

Water colors 

Scissors and paper 
JJluckbuard and chalk 

Easel and paints 

Clay 

Worktable .and tools 

Water colors 

Easel and paints 
Blackboard and clialk 
Scis.sors and paper 


Manipulative niutcriuLs 


--- 

Peg-board (g in.) 

Ball 

Ball 

Ball 

Peg-board (| in.) 

Tower 

Tower 

Tracing frames 

Beads 

Beads 

Tow'cr 

Peg-board in.) 

Tracing frames 

Beads 

Tracing frames 

Fog-board (1 ui.) 

Peg-board (J in.) 

Peg-board (1 in.) 
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TATJLE I— (Jontinuc-d 


,fnni.'YKAn-Ol.T«l j 

, FlVIt-TBA.K-01.DB j 

1 BIX-THAn-OLDa 

Tranaporlation miniature toys 

Pus 

Train 

Train; aeroplane 

Tnu’tor 

Truck 


Trvick 

! Car 

Tractor 

Train 

Trnetor; bus 

Bub 

Car 


Car 

Aeroplane 

1 Aeroplane 

Truck 


Housekeeping materials 


Wanhitig (‘qiiipincnt 

Doll buggy 

Telephone; doll buggy 

DoU Ijustv 

Tea-act, table and chair 


Telephone ■ 

Telephone; doll bed 

Washing equipment 

Toa-eel, table tuul chair 1 


Tea-set, table and chair 

Doll bed 

Washing equipment 

Doll bed 

Doll 

DoU 

1 DoU 


Toy animals 


Small animals 

Small animals 

Small animals 

Cuw 

Teddy bear 

Teddy boar 

Sheep 

Elepbaul; sheep; duck 

Elephant 

Elephant 


Duck on rollers 

Duck on rollers 


Sheep 

Teddy bear 

Cow 

Cow 


tlie (loll buggy iind the telephone rank 
high at all ages. Tliere is a uniform 
low preference shown for the doll. 

Table 2 sliows the order of prefer¬ 
ence for each specific material witliin 
its group according to sex and total 
gro\ip ])referenec. The most notice¬ 
able differences are: (1) girls prefer 
the smaller blocks, while boys choose 
the larger ones; (2) interest in the 
work-table is high for boys, but lotv 
for girls; (3) girls show more prefer¬ 
ence for sci.ssors and paper; and (4) 
boy.4 rank the doll buggy, washing 
ecpiipment, and doll as their lowest 
prcfGi'enco.s among liousekeeping jnate- 
rialft, while they rise to fii'st preference 
for girls. 

The order of pi ofereneca among the 


materials as sho%vn for the total group 
is similar to that found for the age 
groups. The swings and rings, tri¬ 
cycle, small cubes, clay, ball, train, 
doll buggy, and small animals hold 
fimt preference for their respective 
groups of materials. The packing 
boxes, kiddy car, nest of cubes, black¬ 
board and chalk, peg-board, car, doll, 
and cow are placed as least preferred 
among their respective groups. 

The order of preference for the eight 
different clas.sc.s or groups of play 
materials for all children is as follows: 
plastic materials, toy animals, hou.se- 
keeping materials, playground appa¬ 
ratus, large toys for active play, ma¬ 
nipulative materials, traiusportation 
miniature toys, and blocks. In compar- 
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TABLE 2 

Order of preference for each specific play material wiihin groups by differeni sexes 
and by total group 


BOTS I 

CURLS j 

TOTAL 0RC)U1‘ 

Playground apparatus 

Jungle gym 

Swings and rings 

Swings and rings 

Swings and rings 

See-saw 

Jungle gym 

Bar 

Jungle gym 

Soe-HJiw 

Slide 

Bar 

Bar 

See-saw 

Slido 

Slide 

Packing boxes 

Packing boxes 

Packing boxes 

Large toys for active play 

Sled 

Trioyclo 

Tricycle 

Tricycle 

Rocking-liorso chair 

Slcil 

Wagon 

Sled 

Kocking-liorHc chair 

Wheelbarrow 

Wheelbarrow 

Wagon 

Ranking-horao chair 

Wagon 

Wlieelbarrtjw 

Kiddy kar 

Kiddy kar 

Kiddy kar 

Blocks 

Hollow boxes 

Small cubcN 1 

Small cuboH 

Patty Hill floor blocks 

Blocks and pegs 

Blocks and pegs 

Bricks, etc, 

Small cubes 

Patty Hill floor blocks 

Patty Hill floor blo{!kB 

Nest of boxes i 

Hollow boxes 

Blocks and pegs 

Bricks, etc. 

Bricks, etc. 

Nest of boxes i 

Hollow boxes 

Nest nf boxe.s 

Plastic materials 

Worktable and tools 

Water colors 

Clay 

Clay 

Clay 

Worktal)!** and tools 

Water colors 

Scissors and paper 

Water colors 

Blackboard and chalk 

Easel and paints; and work- 

Ea.sel and paitit s 

Easel and paints 

table 

Scissors and paper 

Scissors and paper 

Blackboard and chalk 

lilackhfiiii'il and eleilk 

Manipulative materials 

Ball 

Ball 

Ball 

Peg-board (| in.) 

Peg-board in.) 

Peg-board (s in.) 

Tower 

Reads; tower 

Tower 

Tracing frames; beads 


Bciids 


Tracing frames 

Tra(‘ing frames 

Peg-board (| in.) 

Peg-board 

Peg-hoard (» in.) 
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TABLE 2 —Continued 


DOTS 

MiBta 

1 TOTAL GHOCP 

Transportation miniature toys 

Tractor 

Train , 

Train 

Train 

Truck 

Tractor 

Aeroplone 

Bur 

Bub 

Tract 

Car 1 

Truck 

Bus 

Tractor; aeroplane 

Aeroplane 

Car 


Car 


ITousokceping materials 


Telephone I 

i Doll buggy 

Doll buggy 

Doll bed 1 

Washing equipment 1 

Telephone 

Tea-set, table and chair 

Telephone 

Washing equipment 

Doll buggy 

Doll 

Tea-set, table and chair 

Washing erjuipraent 

Toa-set, table and chair 

Doll bed 

Doll 

Doll bed 

DoU 


Toy nDiraals 


Small animals 

Small animaU 

Small animals 

Elephant ' 

Teddy bear; duck 

Teddy bear 

Teddy bear 


Elephant 

Sheep 

Elephant 

Duck on rollers 

Cow 

Cow j 

Sheep 

Duck on rollers 

Sheep * 

Cow 


ing the boys preference with the girls 
of ail ages, the preferences for house¬ 
keeping materials by the girls is very 
much in evidence, while the boys rank 
these low. There is a decided prefer¬ 
ence for plastic rnatcrials by the girls. 
Transportation miniatvne toys are 
ranked higher by the boys of all ages, 
than by the girls. Blocks are the 
least preferred play materials for both 
sexes and all ages, with one exception. 

It may be noted further tliat the 
preference for toy aniniaJa tends to 
decrease with advance in age, while the 
preference for plastic materials in¬ 
creases; interest in housekeeping mate¬ 
rials romiiins about the same for all 
ngeg; preference for transportation 
miniature toys is low for all ages; and 


blocks are the least preferred by all 
groups. 

Choice of ihe actual materiala. Tlie 
theoretical preference of the fourteen 
children for the actual materials was 
determined in three ways: (1) by the 
number of times each material was 
used, (2) by the time each was used, 
and (3) by the order of use. These 
various methods correlate with the 
preferences as determined by the 
picture test, .43, .59, and .47 respec¬ 
tively. It appea7’s that the time that 
the material was used correlates better 
\vith the picture test than the number 
of times used or the order of use. 
However, tlie niimbor of subiects is 
so small these correlations are not 
siguiheant. 
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In both the picture teste hucI the 
actual use of materials the preference 
for water colors, work table and tools 
and clay is high, while the preferences 
for easel and paints, and blackboard 
and chalk remain low. 


those toys which he does not have at 
home. Blocks wliicli were tlie Iciist 
preferred are found in the least number 
of homes. However, an insignificant 
correlation of .19 was obtained be¬ 
tween the ranking of the materials 


TABLE 3 


Compariaom of toLal sex preferGnees atnony the groups oj play malerialH find the total group 

pro/crcncca 


noYB 

tilllLS 

TOTAI, CiHOni’ 

Plnstic materinla 

Toy aninmls 

Playground apparatus 

Large toys for active ])lay 
Transportation miniature 
toys 

Housekoepiug materials 
Manipulative matcriala 

Blocks 

Housekeeping matorialH 
Manipulative Dinterinla 
Playground apparatiia 

Toy animala 

Plastic malcrinls 

Large toys for uclivc play 
Tran8]>urtutu>ii miniature 
toys 

Blocks 

Plastic maleriala 

Toy animals 

Housekeeping materials 
Playground apparatus 

T>arge toys for uetivo play 

Manipulative materials 
Transportation miriiature 
toys 

Blocks 

TAUI.E 4 

Comparisons of age preferences among the groups of play inaU'.Tials 

FOUU-VKAH.OL»fi 

nVE-YKAH-OUM I 


Toy animala 

Housekeeping materials 
Large toys for active play 
Playground apparatus; 
plastic mulcrials 

Plaetic maierials 

Toy animals 

Housekeeping materials 

Playground apparatus; large, 
toys for active play 

Plastic materials 

Playground apparatus 
HoUHckee])inK materials 
Large toys for active play; 
toy animals 

Transportation miniature 
toys 

Manipulative materials 

Blocks 

Manipulative inaterialH 

Transportation miniature 
toys 

Blocks 

Transportation miniature 
toys 

Blocks 


Relation of prcfereFu:cs to toijs in Ihe 
home. Of the 321 first preferences, 
59 per cent were found in the home; of 
the 417 lowest ranks, 37 per cent were 
found in the homo. These percentages 
indicate a slight tendency on the part 
of the child to prefer materials which 
he has at lioiue; and to prefer the leiist 


found in the largest number of homes 
and the children’s preferences as 
determined by the picture tests. A 
correlation of .40 was obtained l>e- 
tween the inolher's ranldngs and llie 
chiklren's, 

z'’ ComjHiri^on ztyiiii other studies. It is 
interesting to note how ihe ie.sulLs of 
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the present investigation compare 
witli the results of previous investi¬ 
gations. There is agreement in that : 

(1) The interest in clay and house¬ 

keeping materials is high for 
nil ages; (Garrison (5) and 
Bott (1)) 

(2) Similarity of interest in play 

materials by all ages is greater 
than the difierenccs, however, 
there is a gradual change of 
interest with advance of years; 
(Bott (1), Far well (4), and 
Van Alstyne (10)). 

(3) The kiddy car is ranked low 

by the older children; (Hulsoii 
(6) and Bott (1)). 

(4) Boys show a higlicr preference 

for woodwork, larger blocks, 
and materials which require 
larger muscle activity, while 
girls show a higher preference 
for housekeeping materials 
and materials for more pas¬ 
sive play; (Bridges (2) (3), 
Van Alstyne (10), and Gar¬ 
rison (5)). 

(5) Preference for clay is high for 

both sexes. (Garrison (5)). 
Tlicre is a difference in that: 


(1) Blocks are ranked as the least 

preferred by the age groups, 
sexes and total group in the 
present study, whereas, in 
previous investigations con¬ 
ducted by Garrison (6), Hul- 
son (6), Bridges (3) and Van 
Alstyne (10) they were ranked 
as high preference; 

(2) A higher preference for loco¬ 

motor toys, or large toys for 
active play, playground ap¬ 
paratus, and toy animals 
tends to be more evident in 
the present study. 

(3) The high preference for the train 

which was manifested in 
Bott’s (1) investigation is not 
evident in the present study. 

In conclusion, the paired corupari- 
Bons of pictures has some value as a 
method in determining the preferences 
of children, for cevtaiti types of mate¬ 
rials. The technique has value as a 
laboratory exercise for students in 
child psychology. It appears con¬ 
crete and definite and affords oppor¬ 
tunity for direct contact with the 
individual child. 
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Undesirable Behavior Traits in Junior High 
School Students 

E. B. Huhlock and L. C. McDonald' 


S tudies of adolescent behavior 
problems have been many, but, 
for the most part, have been 
limited to [rencr.alizcd observations. 
What studies have been made from a 
scientific point of view have indicated 
that there is a relationship between 
undesirable behavior and chronological 
age; that specific forms of undesirable 
behavior are accompanied by certain 
oharaoteri.stio forms of bcliavior, and 
that there are sex differences to be 
fotuid in these. It was with the hope 
of throwing further light on these con¬ 
clusions that the present study was 
undertaken. 

HISTORICAL BACKGHOUND 

Monroe (7) who was interested in 
the social element of school life, made, 
in 1899, a .statistical study of the quali¬ 
ties cliildren desire in tlieir companions. 
Following this came a number of 
questionnaire studies of children’s 
behavior, ideals and ambitions, but 
most of tliese lacked a sy.stematic 
point of view. 

In 1916, when the College of Educa¬ 
tion of the University of Minnesota, 
in cooperation with the Medical 

' The senior iiuthor supervised the study 
and prepared the manuacript for {iiiblica- 
tion; the junior author collected the data 
and preseuted them as a Master's Essay in 
Columbia University. 


School, opened a clinic for tlie mental 
and educational examination of cliil- 
dren, Wickman et al. (10) carried out a 
series of studies of early beliavior 
disorders. Teachers were asked to list 
all kinds of behavior problems preva¬ 
lent in the children in their classes. 
Four hundred and twenty-eight differ¬ 
ent items were mentioned which, when 
classified, numbered about fifty. The 
teachers were then asked to rate their 
pupils on behavior records made up of 
their problem cases, and also on a 
behavior and personality chart devised 
by Wickman. The total incidence of 
behavior problems of the 874 children 
studied was then computed in terms 
of percent, the liighcst of wliioh wore 
whispering (74.7 per cent); inattention 
(59.0 per cent); carelessness (44.0 per 
cent) and tattling (42.0 per cent); the 
lowest were suspicion (2.1 per cent); 
cruel bullying (1.7 per cent); truancy 
(1.6 per cent) and temper outbursts 
(1.5 per cent). Sex differences in 
troublesome behavior showed it to be 
much less frequent in girls than in 
boys. The peak of troublesome behav¬ 
ior for boys was 11 years and for 
girls, 13 years. 

Blatz and Bott (2) carried out a 
study modelled along the lines of 
Wiclunan’s study, but which carried 
the observation of the children studied 
over a number of years. Some of the 
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outstanding results of their study 
indicated that the peak of misde¬ 
meanors came from 13-14 years, 
indicating a pre-adolescent trend; that 
the number of misdemeanors falls off 
markedly with age, and that the fre¬ 
quency is not clearly related to chro¬ 
nological age, but varies inversely with 
the intelligence quotient for boys, but 
not for girls. 

McClure (6) studied the character¬ 
istics of the problem children in grades 
4 to 6 of the Toledo schools. He 
found that the largest number of 
problem cases occurred in the ‘sixth 
grade, which corresponds approxi¬ 
mately to 11 and 12 years, chronologi¬ 
cal age. The problem cliild was found 
usually to be retarded in soiiool, with 
mean I.Q. of 90, and an average of 7.7 
undesirable traits. These were found 
to be; constantly aiiuoying children 
nearby, not knowing how to study, 
excessive whispering, carelcssnc&s, gen¬ 
eral disobedience and disrespect of 
teacher, disorder during intermissions, 
and unreliability. 

Leal (4) studied, by a meaii.s of 
questionnaires given to teachem, the 
relationship between physiological ma¬ 
turity and certain characteristic be¬ 
havior traits of boys and girls. The 
behavior traits most frequently re¬ 
ported were impatience with restric¬ 
tions, self-assertion, interest in the 
opposite sex, avoidance of the oppo.site 
sex, cooperation aiid gregariousness. 
She found all the traits she had listed 
occurring to a greater or lcs.ser extent 
in all stages of development except 
in the case of gregariousness, which 
occurred in girls only in the matured 
age. 

Wilson (11) had two psychology 


students visit classrooms between 9 and 
10 o’clock for ten consecutive observa¬ 
tions to determine how much \vhiaper- 
iiig occurs. From these observations, 
he concluded that “the gross amount 
of whispering in a particular grade was 
a function of the situation rather than 
the reflection of any fundamental 
developmental continuum.'' 

Ackerson (1) studied the behavior 
problems in the liomc and neighbor¬ 
hood by obtaining data concerning 
these from parents. He used 339 
traits which he grouped into “person¬ 
ality” and “conduct” categories. The 
two outstanding conchisions are that 
behavior problems increase with age 
up to about the years 9 to 13, when 
there is a decrease; aiul that each form 
of behavior, when studied individiuilly, 
manifested its own type of relation 
with chronological age and I.Q. 

From the .studies summarized briefly 
above, and chosen from the many 
dealing witli the general problem of 
behavior studies because of tlieir 
specific relationship to the problem to 
be reported herewith, it is apparent 
that there is a rclation.ship between 
chronological age and behavior, and 
also, that tliere is a sex difference in 
many behavior traits. 

PRESENT STUDY 

The purpose of the study to be 
reported belnw was to find if there is a 
relationship between chronological age 
and specific behavior trails, if any sex 
differences e.xist in these, and to find 
the relationship between a .specific 
trait and other ij-aits. 

In order to obtain facts for this 
study, the opinions of leachei’.s con¬ 
cerning the prevalaiicc of undcsii’ablc 
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behavior traits among tlieir pupils had 
to be relied upon. No doubt, preju¬ 
dice to a certain degree influenced 
their opinioiiK but, as the interest of 
the writers waa in representative 
groups of boys and girls of specific 
ages, rather than in individual stu¬ 
dents, these distorted opinions may, 
to a certain extent, be counteracted by 
opinions of a too favorable sort. 

The school in which the present 
study was made is a Junior High 
School in the Upper Bronx, Now York 
City. It is located in a fairly well-to- 
do neighborhood and the students are 
predominately Jewish. From this 


TABLE 1 

Dislr'ibulion of .vibjecls 


AdR 

i»0Ye 

oinui 

[ 

j TOTAL 

.11 

94 

1 84 

178 

12 

162 

132 

284 

13 ’ 

96 

70 

173 

U 

96 

00 

166 

Total.,, 

438 

352 

790 


school, 790 children, of whom 438 
were boys and 352 girls of the ages 
eleven to fourteen inclusive, were 
aelcclcd to bo studied. Because the 
luimbers of students older than four¬ 
teen and younger tlian eleven were too 
small to justify drawing conclusions 
from a study of their behavior, they 
were not included iu the present study. 
The distribution of subjects is pre¬ 
sented in table 1. 

At the beginning of the fall term 
each classroom teacher was given a list 
of the thirty-seven behavior traits 
winch she was to look for in her pupils 
during ilie term. Classroom teachers 
were chosen becau.se they meet their 


groups under more similar circum¬ 
stances than substitute teachers do, 
and they are in a position to become 
better acquainted with their pupils. 
All the traits listed are found in Wick- 
man’s (10) behavior scale; some of his 
have been excluded however, for his 
research concerned itself with an 
entire school population and contained 
many traits “outgrown” and not found 
in older children. At the end of the 
term the teacher was asked to check 
for each pupil in the class the list of 
traits given on the Behavior Inventory, 
as shown on page 281. 

ResuUs. Table 2 shows the inci¬ 
dence of the behavior traits studied. 
The data were obtained by counting 
the nuurber of children having eacli 
specific trait and then by finding what 
per cent that number is of the total 
number of children. The results for 
boys and girls were kept separate. 
As traits 11, 12, 13, 14 and 36 were 
not reported for any of the children 
studied, they are, therefore, not in¬ 
cluded in the tables. 

In this table, it may be observed 
that the traits occurring most often in 
boys are whispering, inattentiveness, 
carelessness, failure to prepare and 
interrupting; those which occurred 
least often are destruction or abuse of 
school property, cruelty, truancy, 
caaily-frightened and insubordination. 
In girls, whispering, inattentiveness, 
carcle^ness, lack of interest and day¬ 
dreaming head the list of unde-sirable 
behavior traits; tho.se occurring least 
frequently arc cinielty, destruction of 
school property, bullying other chil¬ 
dren and insubordination to the au¬ 
thority of the teacher. 

Table 3 shows the relationship, in 
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Na-tnp.. 

Age. 

HAS OCCUnilBP OCCURS WITH HAS BECOME 
TRAITS OMUB OCCASIOHAL ALUOST 

OKTWJCH FREQUENCY HAJlITUAt, 

1. SuBpiciousnesB. 

2. Resentfulncss. 

3. Ffiarfulness. . 

4. Cruelty. 

5. Tendency to depression.... 

0. Tardiness.. 

7. Truancy.... 

8. DeatrUGiiari or abuse of bgKooI jiropcrty. 

9. Lying. 

10. Cheating in school work.. 

n. Stealing. 

12. Swearing. 

13. Smoking. 

14. Talking—writing obscono notes—picturoB. 

15. Whispering. 

16. Interrupting by impromptu recitations, ot(;_ 

17. Inability to work cnlnily. 

18. Inatteutivenoss. 

19. Lack of interest.. 

20. Careless or inaccuracy. 

21. Failure to prepare. 

22. Laziness. 

23. Difiobedicnec (willful). 

24. Insubordination to teachers authority. 

25. Bullying other (diildren.. . 

2(i. Tattling. 

27. Stubbornness. 

28. Tcmper-tantruina. 

29. Iluflonofis to others.. 

30. Shy, with<lrawiug type. 

31. Over-senaitive.. 

32. Showing off.. 

33. Day-dreaming. 

34. Nervousness.. 

35. Easily frightened. 

36. Tomboy girl—sissy bny..I 

37. Easily led, suggestibility.| 

per cent, of the frequency of unde- out of 438 boys, thus givinj^ an inci- 
sirable behavior to chronological age. dence percentage of 9.8. Some of llie 
The figures in this table were obtained boys were rude once or twice; otliers 
by weighting the frequency of occur- showed rudeness with “occasional 
rence of each trail. For example, frequency,*’ wliile in otliers, the trait 
rudeness was a trait noticeable in 44 “had become almost habitual.” The 
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writers tlicrcfore weighted each degree the three, the frequency score for that 
of frequency 1, 2, mid 3 respectivelyj trait was obtained. To illustrate: in 

table 2 


Incidence chart; shoMiing the Tclalionshi-p (t» per cent) of the incidence of undesirable behavior 
to chronological ago 






Bavfi 





aini.3 




NAVtB OP trait 

Aire 

11 

Ago 1 
12 

Ann 

13 

"if 

Total 

per 

cent 

Ago 

11 

Arc 

12 

Age 

13 

Ago 

14 

Total 

per 

UOIlt 

s 


Number in each xroup 


Number in oaoh group 


2 


64 

132 

BO 

B0 

43ii 

64 

132 

7B 

60 

3S2 

1 

Suapifiiouaueaa 

8.5 

10.5 

14.6 

17.7 

12.6 

4.8 

6.1 

0,6 

20,0 

8.2 

2 

IloacntfulriDfia 

22.3 

13.8 

16.6 

33 3 

20.6 

6.0 

18.2 

11.8 

27.0 

15.3 

a 

Foarfulnpae 

0.4 

13.1 

4.2 

12.5 

9.5 

2.4 

9.8 

7.9 

8.3 

7.4 

4 

CrucUv 

0 

0.7 

4.2 

3.1 

1.8 

0 

0 

0 

0 

0 

5 

Tendonuy to lioprHSsion 

4.2 

8.5 

14.G 

18.8 

11,2 

4.8 

6.1 

0.6 

6.9 

6.0 

6 

Tardinisas 

26.5 

30.3 

29.1 

30.2 

29.2 

9,5 

14,4 

23.8 

6.0 

13.9 

7 

Truunoy 

l.l 

2.0 

4.2 

10.4 

4.3 

2.8 

2.3 

2,6 

5.0 

2.8 

8 

Destruction or abuse of 
school property 

a 

0 

' 0 

2.1 

0.6 

0 

0 

0 

0 

0 

0 

Lying 

12.7 

5.3 

8.3 

8.3 

8.2 

4.8 

3.0 

4,2 

0 

3.1 

10 

Cheating 

10.6 

27.6 

31.2 

26.1 

24.4 

17.9 

25.0 

18.4 

16.7 

17.3 

15 

Whispering 

75,2 

84.2 

70.7 

62.5 

74,7 

66.6 

86.4 

60.6 

66,0 

72,4 

10 

' Inlorrupting 

, 11.7 

1 19.7 

45.7 

45.9 

1 29.4 

9.7 

15.2 

18.4 

0 

9.7 

17 

laabiLity to work calmly 

11,7 

16.6 

29.1 

20.8 

19,2 

7.1 

18.2 

10.5 

10.0 

12.5 

IS 

Inattentivenoss 

27.0 

48.7 

45.7 

51. li 

44.1 

14.3 

46,2 

44.0 

36.7, 

36.6 

19 

Lack of interest 

14.9 

28.0 

16.C 

37.5: 

27.4 

14.3 

40.9 

23,8 

21,7 

27.6 

20 

Carcleasness 

25.5 

46.1 

43.7 

39.6; 

39,7 

15.6 

51.5 

40.8 

23,3 

35.8 

21 

Failure to prepare 

28.1 

38.0 

41.6 

42.1 

37.4 

2.4 

24.2 

15,8 

13.3 

15.3 

22 

Laziness 

6.4 

25.0 

29.2 

29.2 

22.8 

2.4 

10,6 

13,2 

15.0 

12.2 

23 

Disobedicnen 

8.5 

11.9 

10.6 

14.6 

12.8 

2.4' 

4.5 

7.9 

8,3 

5.4 

24 

ItiHubordination 

3.2 

2.6 

7 . 3 I 

10.4! 

5.5 

0 

.8 

2.6 

6.7 

2.0 

25 

Bullying nthora 

4.3 

3.0 

13.5 

6.3 

8.B 

1.2 

1.5 

0 

3.3 

1.4 

20 

Tattling 

0.4 

13.8 

6.2 

8.3 

9.4 

3.6 

16.0 

17.1 

16.0 

12.8 

27 

StubborniieHH 

9.5 

10.7 

14.6 

27.1 

18.0 

0 

ID.O 

13.2 

20.0 

10.2 

28 

Temper-tantruiiiH 

6.4 

14 5 

4.2 

11.4 

0.8 

0 

9.1 

4.2 

1.7 

4.5 

29 

Rudencas to others 

0.4 

7.3 

16.6 

18.8 

10.0 

0 

4.6 

2.6 

3.3 

2.8 

30 

Shy, withdrawing 

19.1 

30.3 

16 8 

12.5 

21.0 

21.4 

30.3 

34.2 

25.0 

28.1 

31 

Over-sensitive 

6.4 

22.4 

6.2 

12.5 

13.2 

: 2.4 

9.8 

15.8 

20.0 

11.1 

32 

Showing-off 

9.5 

11.9 

34.4 

29.2 

20.1 

1.2 

4.5 

5.3 

i 16,7 

6.0 

33 

Day-dreaming 

4.3 

26.3 

22.0 

21,8 

19.1 

» 8.3 

22.7 

27.6 

1 23.3 

23,5 

34 

Nervousness 

10.6 

11.9 

18.7 

16.7 

■ 14.5 

! 0 

6,1 

10.6 

1 6.7 

5.7 

35 

Easily frightened 

6.4 

7.4 

4.2 

3.S 

! 5.f 

i 0 

5.? 

10,6 

y 16.7 

7.1 

37 

Suggestibility 

6.4 

6.( 

> 5.2 

12.S 

i 7.( 

1 2.4 

6,1 

4.C 

1 13.2 

6.0 


and, by multiplyinp; the number of rudene^, 32 of the cases occurred once 
cases under each heading by its re- or twice; 11 with occasional frequency 
spcctive frequency innnbcv and adding and only one had become almost ha- 
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re (32 X 1) plus old boys than in any of the older 
(1X3) = 57, the boys. Fourteen seems to be tlie most 

TABLE 3 


n per cent) of the fregucvici/ of undesirable behavior to chrunoluglcai age 



noYS 1 

(UltLH 


Atfu 

Age 

Aro 


Total 




A.... 

I'ot III 

FTUA.T 


12 

]» 

14 

cent 

11 

12 


14 



Number itt i-ach ftrAiip | 

Numbo 

in uiK'li (^roiip 



114 

152 

06 

06 

438 

81 

132 

70 

G[J 

srpi* 

:j8 

10.(5 

11 

0.5 

18 

13.0 

4.8 

0.1 

0,0 

20.0 

8.2 

3 

20.6 

18 

19 

40 

24.7 

7.1 

18.2 

U.R 

30.0 

10.2 


G.-l 

10 

4 

17 

11.4 

2 4 

0.9 

7 9 

11.7 

8.0 


0.0 

1 

G 

3 

2.3 

0.0 

0.0 

0,0 

0,0 

0.0 

depruaaion 

4,:-5 

9 

16 

22 

11.9 

4.8 

3.8 

0.0 

0.7 

0.0 


45.7 

43,5 

33 

40 

40.9 

9.0 

10.7 

28.9 

10,0 

10.4 


1.0 

1 

0 

17 

6.9 

3.0 

4,0 

5.3 

8,3 

5.2 

)r abxise of 

0,0 

0 

0 

2 

0.6 

0,0 

0.0 

0.0 

0,0 

0.0 

>erty 












15.0 

5 

3 

8 

8.9 

4.8 

3.0 

3.9 

0.0 

3.1 


17,0 

33 

35 

20 

28.6 

17.8 

28.0 

21.0 

16.7 

22.1 


12.4 

13,0 

11.0 

89 

118.0 

83.3 

132.0 

108.0 

93.3 

108,0 


10 

28 

59 

56 

38.3 

0.0 

15.9 

21.1 

0.0 

10.5 

vork calmly 

17 

20 

40 

24 

37.9 

7,1 

19.7 

15.8 

10.0 

14.2 

3S3 

33 

02 

57 

57 

53.8 

14.2 

50.0 

61.8 

40.7 

45.8 

cat 

19 

39 

21 

40 

32.2 

17.8 

52.3 

31.6 

33.3 

30.4 


33 

65 

72 

56 

57.3 

17.8 

00.6 

59.2 

33.3 

45.5 

epare 

33 

41 

48 

47 

42.0 

4.8 

31.1 

21.0 

10,7 

20.1 


8.5 

34 

39 

40 

30.9 

4.8 

28.1 

18,4 

20.0 

19.0 


11 

13 

23 

21 

16.4 

2.4 

4. 5 

7 9 

8.3 

5.4 

ion 

5 

3 

11 

13 

7.3 

0.0 

0.8 

2.6 

0.7 

2.0 


0 

4 

10 

6 

7.6 

1.2 

1.5 

0.0 

3.3 

1.4 


6 

15 

6 

8 

9.8 

3,0 

17.4 

19.7 

15 0 

11.2 


14 

20 

23 

37 

22.9 

0.0 

10 .( 

13.2 

30. U 

11.9 

•urns 

85 

10 

4 

14 

11 2 

0.0 

9. 1 

4.0 

1.7 

1.5 

Dthers 

0 

7 

22 

20 

13.0 

0 0 

4,( 

2 .(j 

3.3 

2.8 

iviriK 

22 

36 

19 

12 

24.2 

30.8 

36.4 

38.2 

30.0 

34.5 

e 

6 

30 

6 

12 

IG.O 

4.8 

11.4 

15.8 

23.3 

12.8 


20 

14 

56 

37 

29.5 

1,2 

4.C 

5.3 

10.7 

0 0 

5 

11 

32 

31 

24 

25.S 

10.7 

28. 1 

39.5 

30.7 

27.8 


17 

10 

21 

19 

17.8 

0 0 

7.t 

15.8 

6.7 

7.4 

•ned 

S.S 

1) 

4 

6 

O.fl 

0.0 

5 ? 

10 . r 

23.3 

8.2 


8,5 

8 

5 

14 

8.7 

2.4 

0 1 

1 

15.C 

0.3 


mess, which is 13 per 
boys. 

, that the behavior 
ident in eleven-year- 


troublcsojne age. Tliosc Lriiits that 
show an increase with age are suspi¬ 
ciousness, tendency to depression, 
truancy, interrupting, failing to pro- 
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pare, laziness, rudeness, and suggest¬ 
ibility. Tlieae traits rcaoh their peaks 
at fourteen for this age group. How¬ 
ever, H-year-old boys are much less 
sensitive, shy, fearful, talkative and 
taiilijig than are twelvc-ycar-old boys. 
Those traits that reacli their peak at 
thirteeji are cheating, inability to work 
calmly, disobedience, bullying, show¬ 
ing off and nervousness. Fearfulness, 
whisi>ei'ing, carelessness, tattling, Icm- 
per-tantruiria, shynes.s, ovcissensitive- 
ncs.s, day-dreaming and easily fright¬ 
ened occur in greater percentages in 
twelve-yearold boys. Only one trait, 
lying, is more cvidoiit in the 11-year- 
old group. 

The 11-yeiir group again evidences 
fewer of the undesirable behavior 
traits studied when comparing the age 
diffcrcncea in girls. The traits show¬ 
ing increasing percentages with in¬ 
creasing age arc suspiciousness, 
tendency to depression, truancy, lazi¬ 
ness, disobedience, insubordination, 
stubbornness, over-sensitiveness and 
showing off. Hero again tliere are 
no traits which show a decided falling 
off, but the fourteen year group is less 
tardy, whispers less, shows less inabil¬ 
ity to work calmly, lack of interest, 
carelessness and temper-tantrums than 
do their 12-year-old colleagues. 

Highest percentages are reached in 
the 14-yeai'-old group in suspiciousness, 
rescntfulness, laziness, stubbornness, 
ovcr-sensitivciiess, sliowing off and 
suggestibility. In the thirteen year 
group, high percentage for the trait 
is found in interrupting, tattling, 
shyness, day-dreaming and nervous¬ 
ness. The 12-year-old.s show the 
higliest for fearfulness, tardine.ss, 
cheating, whispering, inability to work 


calmly, inattcntivencss, Jack of in- 
tci-est, carelessness, failure to pre¬ 
pare, temper-tantrums and rudeness. 
Though the per cent itself is very 
small, lying again seems to be the only 
trait in which the 11-year-olds surpass 
the others. 

In comparing the results for the two 
sexes, it is apparent that 11-year-old 
girls show more clieaiiiig, shyness, and 
day-dreaming than boys. However 
tJie boys surpass them for nearly every 
other trait except lack of interest, 
wliich they both reveal to the same 
degree. K&sentfulness, lack of inter¬ 
est, carelessness and tattling are more 
prevalent in 12-year-old girls than in 
boys of the same age, who show stub¬ 
bornness, over-sensitivenesa and show¬ 
ing-off. They are most alike in tho 
following traits; truancy, cheating, 
wliisperiiig, inability to work calmly, 
inattcntivene.s.s, shyness, day-dreaming 
and suggestibility. 

Thirteen-year-old boys and girls 
reveal about the same degree of 
tardiness, inattcntivencss, carelessness, 
and stubboniness. They are not alike 
in fearfuinc.ss, lack of interest, tattling, 
shyness, over-sensitiveness, day¬ 
dreaming and suggestibility, in which 
traits tlie girls surpass the boys. In 
cheating, tendency to depression, lying, 
wlmsperiiig, interruptuig, failure to 
prepare, laziness, disobedience, bully¬ 
ing, rudeness and showing off the 
boys surpass the girls. 

By comparing the two i4-year-oId 
groups, it becomes evident that they 
are quite alike in the amount of 
wliisperlng and day-di‘camiiig they 
do. So is one about as easily led as 
the other. The girls are more auspi¬ 
cious, tattling, sliy, and sensitive. 
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The boys show more of all the other 
undesirable traits, especially tardiness, 
interrupting, inability to work calmly, 
inattentiveness, lack of interest, and 
showing off. This is not as surprising 
as it might seem if it were not known 
that the 14-year-old boys present the 
greatest amount of undesirable be¬ 
havior traits for the age group. 

The writers also considered some of 
the traits separately in an effort to show 
what traits appear coincidently with 
a specific trait. Interest prompted 
the selection from those traits that 
occur in about 20 per cent or more 
of the children. The frequency of 
occurrence was used in scoring for eacli 
trait. The scoring was accomplished 
in the following manner. Every time 
reseiitfulness, for example, was checked 
by the official teacher, it was recorded 
ill the proper frequency column and 
all other traits accompanying it were 
scored also in proper columns. The 
following are the specific traits chosen 
for study and will be taken in the 
order named: 

1. RfisorUfiilni’jw 

2. Cheatiiif' 

3. Wliispiiriiig 

4. Diiy-clrt’iiming 

The frequency of tlie specific trait 
is taken as 100 per cent for all purposes 
of uoiuparison with other traits. If 
another trait appears with the same 
frequency as the specific one, it will 
show 100 percent, too. It happens 
occasionally tliat the pcrcenkige is 
more ilian 100. This shows in resenl- 
fulnos.s, for iii.slance; it indicates that 
resentful cliihlrcii arc even greater 
whisperers tdian they arc resentful. 

Table 4 sliows i.he results of the 


TABLE 4 


Resentfulncs^: the ratio (in per r.e.tit) of the 
frequencij of the coiiiculent Irm'ls to the. 
frequency of resentfulnci^a 


MCTM- 

BER 

NAME Ol' TIIAIT 

JlOYS 

CUIU.B 

1 

SuspiciousneHS 

31.9 

31.G 

3 

Fcarfnlncsa 

31.9 

21.1 

4 

' Cruelty 

5.6 

0.0 

5 

Tendency to depression 

16.8 

17.6 

6 

Tardiness 

05. T) 

35.2 

7 

Truancy 

7.5 

14.0 

8 

Destruction or abuse of 




school property 

1.9 

0.0 

9 

Lying 

20.2 

14,0 

10 

Chciititifi 

39.3 

38.G 

15 

WhispcriiiK 

142.0 

184,0 

10 

Intcrnipfiu}; 

46,9 

2 J. 1 

17 

Inability to work calmly 

.37.4 

' 31. G 

18 

InatteutivencHS 

06.2 

98,2 

19 

Lack of interest 

56.1 

8.7 

20 

CanilesHncas 

157.2 

(56.6 

21 

Failure to prt'pare 

57.1 

45,6 

22 

Lar.incss 

52.3! 

31.0 

23 

Disobedience 

33.(5 

17,6 

24 

Insubordination 

20.0 

7.0 

25 

Bullyijig others 

18.8 

3,5 

26 

Tattling 

15.0 

42.1 

27 

Stubbonmosa 

59.0 

59,7 

28 

Tcmpcr-tantruniK 

31.0 

21.1 

20 

Hudenoss to otluirs 

20.6 

14.6 


Shy, witluirnwing 

13.1 

M.O 

31 

Over-sensitive 

1(5.8 

17.6 

32 

Sbovving-nfT 

40.2 

28.1 

33 

nay-dr<juiniiig 

2(5.2 

52.5 

34 

Nervousnoss 

29.9 

1 21.1 

35 

Easily frigliteiietl 

11.2 

; 14,0 

.37 

Siiggestibility 

20 . <1 

i 24.5 


scoring for resentfuliies.s. The coin¬ 
cident traits in liio order of thcii- 
frequency arc: 

Botfs 


WhiHpiTiiig. M2 

Careleasno.ss . . G7.2 

1 ii.aiLeutivonoHS. 'Mi. 2 

Tiirdiucsa. Ofi. .0 

fituhboriincHH. 511 

Fiillure to i)ro|)arc . 57.1 
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Lack of interest. 5B.1 

Laziness. 52.3 

Girls 

Whispering. 184 

Illattentiveness. 08.2 

Lack of intoroHt. 80,7 

CnrelcHsness. 66,6 

SiibbornncsB. 59.7 

Day-drouining... 52,5 

Faihire to prepare. 45 6 

Tattling. 42.1 


TABLE 5 

Ckcnting: Ike ratio (in per cent) of the fre¬ 
quency of the coincident traits to the 
frequency of cheating 


MUM - 

IlKH 

NAMn or TUAI'f 

' DOTR 

aiRiii 

1 

SuspiciousncBS 

‘ 28.0 

25.6 

2 

Rescntfulncss 

33.6 

23 0 

3 

Fcarfulnoes 

14.4 

18.0 

4 

Cruelty 

4.8 

0 

5 

Tendency to dcprcfieion 

22.5 

10.2 

G 

Tardiness 

57.8 

20.5 

7 

Truancy 

8.1 

0 

8 

Destruction or abuau of 




school property 

1 1.6 

0 

9 

r.ying 

19.2 

12.8 

15 

Whispering 

126.0 

164.0 

16 

1 Interrupting ' 

72.9 

23.0 

17 

Inability to work calmly 

00.9 

28.2 

18 

Inattentivimeas 

99..5 

101.0 

19 

Lack of iiitercHt 

02.6 

92.2 

20 

CaroleeaiieaH 

102,5 

108.8 

21 

Failure to prepare 

70.4 

46.2 

22 1 

Laziness 

51.2 

53.9 

23 

DiMobedience 

33.6 

15.4 

24 

Insubordiruitiou 

16.0 

0 

25 

Bullying others 

12.8 

0 

26 

Tattling 

14,4 

25.6 

27 

Stubbornness 

22.6 

12.8 

28 

Temper-tantrumB 

9.6 

2.6 

29 

Rudeness to others 

24.1 

2.6 

30 

Shy, withdrawing 

24.1 

38.5 

HI 

Over-sensitive 

23.2 

20,5 

32 

Showing-ofT 

50.4 

5.1 

33 

Day-dreaming 

40,0 

66.7 

34 

Kervoiisnusa 

32.0 

7.7 

35 

Easily frightened 

12.8 

10.2 

37 

S\iggCHtvl>ility 

24.1 

20.5 


What picture is obtained of the 
resentful child? It might be said 
that the resentful child is a great 
whisperer. He is apt to be careless, 
inattentive and stubborn. He lacks 
interest in school work and therefore 
fail.? to prepare for it or vice versa. 
Both the girl and boy present some¬ 
what the same picture. The girl is a 
greater whisperer; she is more in¬ 
attentive and more disinterested. She 
is just as careless and stubborn, but 
besides she tattles and day-dreams. 
The resentful boy is probably lazier 
than the girl. 

What about the child who cheats? 
What other characteristics does he 
seem to display? By studying table 
5 the following traits are found char¬ 
acteristic of them. 

Boys 

per cent 


Whispering. 126 

CarelcssJiftss. 102.5 

Inattentivcncas. 99.5 

Interrupting. 72.9 

Failure to prepare. 70.4 

Lack of interest. 62.6 

Inability to work calmly. CO.9 

Tardiness. 67.8 

Laziness. 51.2 

Sbowing-ofT. 50.4 

Girls 

Wliiaperlng. 154 

CsrcleasnesB. 108.8 

Inattcativcnesa. 101 

Lack of interest. 92.2 

Day-dreaming. 66.7 

Laziness. 53.9 

Failure to prepare. 46.2 


The boy who cheats whispers less 
than the resentful boy, but he is much 
more careless and inattentive. He 
is also lazy and tardy quite regularly. 
He fails to prepare more often than 
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tlie I'psciitful buy anil in quiU) unable 
to work Ciilniiy. Ho iTitemipts and 
shows off. Tho girl wlio clicals is a 
cliroiiic wlusperor though not as great 

TABLE 0 

Whis-pcTi7ig: the ratio {in per cent) of the 
frciiiiency of the coincident traits to the 
frcqur.ncy of whinpcyiriQ 



NAMK OK TUAIT 

ItOYH 

lilRLH 

i 

SuspiciouanesH 

10.7 

7.3 

2 

lUiHcntfulnoBH 

18,5 

14.4 

3 

FearfuIncBa 

11.3 

7.3 

4 

CriUilty 

2 0 

0 0 

5 

Toiulenoy to depreasion 

GO 

5.0 

C 

Tardiness 

28.7 

12.0 

7 

Truancy 

3.3 

4.4 

8 

Destruetion esr nbuso of 




school proijorty 

0.4 

0.0 

D 

Lying 

G.O 

3.1 

10 

Clicating 

22.4 

19.4 

10 

Interrupting 

32.1 

9.4 

17 

Inability to work eahidy 

10.5 

9.4 

18 

InattentivonesH 

43 9 

41.4 

19 

Lack of interest 

25.5 

30.6 

20 

Carclussiiuss 

48.5 

30.8 

21 

Failure to prepare 

35.7 

18.3 

22 

Laziness 

26.3 

17.6 

23 

Disobedience 

13.1 

5 0 

24 

Insubordination 

fi.G 

l.ft 

25 

Bullying others 

0.4 

1.3 

20 

Tattling 

8.0 

13.1 

27 

fitubbormioBS 

17.0 

11.0 

28 

Teinpcr-laiUrums 

9.0 

3.4 

29 

lludoiiees to ollicrH 

10.2 

2.G 

30 

Shy, willidniwing 

17.0 

23.5 

31 

Over-eensitivo 

11.3 

8.9 

32 

Sliowing-oiT 

22.0 

5.5 

33 

Day-dreaiiung 

21.5 

20.7 

34 

Nervousness 

14.C 

6.8 

35 

Easily frightened 

5.S 

. 5.2 

37 

Suggestibility 

1 7.0| 5.8 


a one as the resentful girl. She is very 
careless and inattentive. Slie shows 
no intcrc.sL in her work, fails to prepare 
for it, in fad is too lazy to do so. 
Clieutiiig to obtain grades seems to 


be the line of lejust effort. Slie would 
rather spend her lime ilay-dreainiiig. 

Table 6 reveals tho aei‘omt)anying 
\iiidc.sinible belnivior traiU of some 
whisperers. 

Hoys 


. 48, fj 

1 imttoiitivencaa. 43,9 

to projiiiro...3r>.7 

IntorruptiriK. :^2,1 

Tartlinesd. 28.7 

l.,ji7iiiCKH... 29.3 

Ltiok of interest. 29.9 

IiijU.tontivc!iieH«,... 41.■4 

CKrclc5wne88. 39.8 

Lack of interest. 30.(i 

r)ay-<lr<.'aining.... 29.7 

Shy—witlidniwinK. 23,5 


As the writers scored the many 
papers, they noted that there were 
miuxy cases in whitth whispering was 
the only undc-sirable trait evident. 
Therefore it is dilhcult to say that 
certain traits are prevalent in most 
whisperers. However it can be said 
that if the whi.sperer ha.s other accoin- 
panying undesiral^lc traits, they arc 
most likely to be carelessness, iii- 
alteiitiveness, and lack of interest. 
The boy whisperer might evidence 
some lazine.ss, tanlinoss and failure to 
prepare; the girl, day-dreaming. 

Tiic last trait studied is day-dreiirn- 
iiig. The results arc presented in 
table 7. What are the accompanying 


traits? 

Boys 

piT ce.nl 

Whiapuriiig. 1L0.7 

Carelc.ssncas. 117 8 

IniittciitivcnoaH .. 92 8 

LuxiiiDSH. 98 

l,ack of iiitcrost. "»0 

Interrupting. 57 
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ShowinR off. 49 

Fftilure to prepare. 47.4 

Inability to work calmly. 47.4 

Girls 

Whispering. 134.6 

Inatteiitivcneae. 91.8 

Carelcssnees. 87.7 

Lack of interest. 65.3 

Lazinesa. 57.1 

Failure to prepare. 51 


TABLE 7 


Da7j-drt;amijin: Ihi: nilio (in per cent) of the 
frequencif of the oovnciclcnl fratts fa the. 
frequency of flfiy-fircominff 


liffR 

NA«B or tBAIT 

; HOYB 

OIHI/t 

1 

Suspifiiousness 

19.7 

16.3 

2 

EosentfuIiiCHH 

21.4 

24.6 

3 

Fearfulneys 

10-7 

8.2 

4 

Cruelty 

0.0 

0.0 

5 

Tendency to depreaaion 

21.4 

10.2 

6 

Tardincaa ' 

44.6 

18.4 

7 

Truancy 

9.8 

13.3 

8 

Destruction or abuse of 




school property 

0.0 

0.0 

9 

Lying 

12.5 

2.0 

10 

Ckcalini; 

43.7 

33.7 

15 

Whispering 

119.7 

134.G 

16 

Interrupting 

67.1 

24.6 

17 

Inability to work calmly 

47.4 

28.6 

18 

InatientivenesH 

92.8 

91.8 

19 

Lack of interoBt 

50.0 

65.3 

20 

CarclcsBiiOHs 

117.8 

87.7 

21 

Failure, to prepare 

47.4 

51.0 

22 

Laziness 

58.0 

57.1 

23 

Disoliudiuuce 

19.6 

8.2 

24 

1 Insubordination 

12.6 

4.1 

25 

Bullying others 

5.4 

2.0 

26 

Tattling 

12.5 

16.3 

27 

Stubbornness 

25.0 

10.3 

28 

Temper‘taiitruma 

14.3 

0.0 

20 

Rudeness to others 

17.0 

4.1 

30 

Shy, withdrawing 

29.6 

35.7 

31 

Over-senaitivc 

31.4 

24.6 

32 

Showing-off 

49,1 

12.2 

34 

NervouaiuiHa 

36.6 

12.2 

35 

Easily frightened 

10.7 

6.1 

37 

Suggestibility 

16.1 

18.4 


Boys who are day-dreamerg reveal 
almost tlic same degree of whispering 
and carelessness. They are just about 
as iiuLtteutive as girls who are day- 
dreamers; the girls being the greater 
whisperers, and lackers of interest. 
Both are unprepared, the chances are, 
for both are lazy. The girls tend 
more to shyness than to showing-olf 
fis the boys do. 

SUMMARY AND CONCLUSION 

la there any relationship between 
chronological age and undesirable be¬ 
havior traits? The evidence presented 
above indicates that there is, although 
the peaks for the ages showing the 
greatest number of undesirable traits 
do not agree with the studies by 
Wickman (10) or McClure (0). The 
peaks obtained in this study are 14 
years for boys and 12 years for girls. 
In the case of Wiclcman’s study, the 
peaks ore 11 and 13 respectively, and 
in McClure’s study, the age peak is 
at about 12 years. This difference 
may be explained partly by the fact 
that the children used as subjects for 
this study are predominately Jewish 
and that early maturing among tlie 
girls appears to be a characteristic 
trait, while among the boys, maturing 
is delayed. This may, to a certain 
extent, account for the fact that the 
13 and 14-year-old girls are less trou¬ 
blesome than the 12-ycar-old group, 
while the boys continue to be trouble¬ 
some to the age of 14 years at least. 

In the Junior High School studied, 
the children are allowed more freedom 
than in the grammar grades; the 11- 
year-olds were for the most part in the 
first and second term of Junior High 
School and had not become accus- 
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tomed to tlio now regime, anti, tliere- 
foie,seemed "very good’’ in compiirisoii 
to tire others who had been in the 
school for a loiigcr time, Besides, 
the 11-year-old group was advanced 
in school for its age and contained, no 
doubt, the more serious, less trouble¬ 
some child. 

However the rclatiun.ship the writ¬ 
ers had hr mind was not so much that 
between the amount of undesirable 
behavior and chronological age, as 
between sirecUic traits and cbruno- 
logical age. The only traits they 
found in boys that soejned to bear no 
relation to age were fearfulness, tem¬ 
per-tantrums, and laclc of interc.st. 
in girls, they were lack of interc.st, 
laziness, bullying other children and 
rudeness. 

Most of the traits wore present to 
some extent in every spccifie trait 
chosen for study. The relationship 
between them is primarily one of 
degree, therefore. Tlie writers feel 
that some trails are ‘univereal’ in that 
they seem to accompany all types of 
behavior, adult’s as well as cliildrcn’a. 
Primary among these is whispering, 
about wliicli llioy agree witli Wilson 
(11) who concluded after studying 
whispering “tliat I,he gross amount of 
wliispei'ing .... was a function of tlic 
particular situation ratlier tlian the 
reflection of any fundamental con¬ 
tinuum.’’ 

All traits evidenced whispering as 
an accompanying trait. The resent¬ 
ful child wliispers most, probably an 
expression of ins resentfulness. The 


cliiid wlio fails to prcp.are i.s next, 
trying to get his Icason.s in scliool, 
pcriiaps. Tire clieater and inatten¬ 
tive cliild are next; llie one wliispering 
wliile cheating, tlie other merely not 
paying attention. Is it surpri.sing to 
find tlie .sliy, witli-drawing type evi¬ 
dencing tlie least amount of wiiisiicr- 
ing? 

Tlie mctliod of finding t ills I'clation- 
sliip seems to be a rcliiihlc one, for it 
lias borne out niaiiy acccritcd facts. 
For iaslanco, tlie outs landing cliurac- 
torislics, i.e. tlic clmracleristics tliat 
belong more t,o one specific trait tlian 
(itiiers, of rescntfuliic.s.s are stubborn¬ 
ness and l,ardinc.ss; ciiealcra sliow lack 
of interc.st and inaticnlivoiiesa, and 
fail to prepare. As would be expected, 
inattentive children were found to bo 
cjircless; and tiie careless, inattentive. 
Ciliildrcn wliii fail to prepare are lazy. 
Tlic sliy, witli-drawing cliild is over¬ 
sensitive, and day-dreanieis arc care- 
le.ss, lazy and inattentive. 

Tills study lias convinced tlic writers 
tliat there is a definite relationship 
between unde.sirablc beliavior traits 
and clironological age, depending in a 
measure upon .sex dillcrciicc. A iiia- 
jorily of tlie traits bear a relationship 
1,0 otlior spceilic trails such as would 
eonmiunly be iiitluced from casual 
observation and pure rea.soniiig. Tlie 
remainder bear a relationsliip wliicli, 
while not so apparent, is none tlic less 
definite and dependent to some exlenl 
upon mental age, racial nhavaclCTistics, 
enviromnent ami utlier eoiiinionly ac¬ 
cepted factors. 
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Brief Report 

A Note on Reaction Times in Infants 


T HI’’. niito based on d:U.n 

incidental to anoUicr research (2) 
is a corniiarisoii of the reaetiou lime of 
respiration ividi the reaction lime of 
the body startlii in (i infants. 'Dn; 
stimulus was a l.<ine of 58tl cycles, wilh 
a (hiratinn of .07 second a.iid an in¬ 
tensity of S5 sensation imit.s. The 
reaction time of the bmiy startle iva.s 
muasurod by the sialiiliineter, and of 
rospiratinn iry a imemnoKrapli at¬ 
tached to tlie abdomen of the infnnl.. 
Both recoruls wore made on a poly¬ 
graph tape. Fifty sliinidations were 
given the 6 infants. With every 
atiiiinlation a resiriratory response wns 
evoked, tint 15 .sliinulal.ions failed to 
produce a Itody startle all.hongh an S5 
decibel tone i.s a fairly loud .sound. 

The average reaction time for re.spi- 
I'ation was .09 sceouil, the standard 
deviation .029, and (he stnmlard error 
of the iiicaii .DIM. The mean nrspira- 
tory time for oidy those sliumhit.ions 
which gave .startles wn.s .09 .secoml, the 
.standard deviation ,027, and the 
standard error of the mean .005. In 
each of the.se eu.ses the rc.spiratory 
reaction time \v;is less than the cor- 
i-csponding time for the startle. 'I'lie 
average I'cacl.ion time of the body 
startle wa,.s .19 .second, .standani devia¬ 
tion .14, and standard error of the 
mean ,025. Tlie vaUie of .19 .second 


compiires well with llie value of .IS 
S(!eond reporled in a ini viitiis study 
(1). Th(! mean reaelion linn' of I he 
body startle, therefore, is nhoiit twice 
that for rcsiririd ion, 

A glance at Ihe sliimlard deviations 
of the, two valne.s suggests that tlie 
reaction time of re-sjaratioii is the less 
vari!d.ile nu'sime. In order to eoiii- 
|)are I he variability of these measures 
I’ear.son’s eoetlieieut of varialiilily was 
u.se<l. The reaelion lime of respira¬ 
tion was found to l)e '14 per cent a.s 
variable as timl of llie si nrlle response. 

Thasc (lain do not r(!|i['esent laigi,' 
samirlings Init the fact that Ihi! value 
for the .staHhi retmtion is priielically 
the .same as previously rcimrted iiidi- 
eat(;.s that the samiiling ])roli:il)ly is 
!uiei|uate. Tin; value, foi- respirid ion 
needs to be elnniked before a similar 
statement can be inade. However, 
the fact that Ihe average value foi' 
oidy those ca.ses giving a slarlh- is llie 
same as average of llie lolal iiumhier 
of re,spiration.s suggests its reliability. 

I'erhapsthe most intere,sling lindiiig 
is the fact that with a loud (mie Ihe 
startle response oeciirs in only Til per 
eent of the .sliumliilioiis, whereas (he 

re,spiralory .. IDU per 

emit of the lime. 

his'i’iiuii S'l'taii.s 

(liivi.s ( luwiN. 
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befehences 


(1) liiwiN, OuYi!^ C, : Tlu> Urftc of I'hc 

])i:nlv sljii'tlfi ill CJiild De- 

volu]),, 1!)32, 3, 104-107. 

(2) IrtwiN, Orvis C., .Stuhds, Esthkr M., 


juiil Wbiss, LaIIvirta A.: Studies in 
infant behavior I, Uiiiv. Iowa Stud., 
Stud, in Child Welfare, 1934^ 9, No. 4, 
[]n press]. 


Analysi.s of Child Behavior by Intermittent 
Photography 

C (M"l'TNlTOUR recording with mo- motor drivcii by iin automobile atoraf^e 
t.ioupici.uros is not only expensive battoiy. Tlie time interval between 
Init. also fre.fpionily re.sults in a larger exposures can be vn.ricd from one-half 



quantity of material than is desirable 
or necessary for analytic pui-|)oses. 
Dr. Bruce Grceiisliields of Denison 
University, iu researches at the Uni- 
A^cr.sity of Michigan, )»as evolved 
equipment in conneclioti with a study 
of traffic, wliicli permits the taking of 
pietAires on sixtecii-millimeter film at 
preiletcnniiicd intervals. A Simplex 
inoticni picture camera capable of 
taking .single frames i.s operated by a 


a, secoiul to two seconds by changing 
the voltage. 

The applicability of the equipment 
to the investigation of the activities 
of children is being studied at the 
pre-seut time in eoimecLion with the 
child development veseavcK program 
of the University Elementary Scliool 
of the University of Michigan. Tlie 
camera was scl. vqi on t.lie roof of the 
building and poiiitcrl downward at the 
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playground area. A record has been 
made for one hour at the rate of one 
picture every two seconds for the 
activities of the five-year-old group 
on a court playground. Some pre¬ 
liminary analysis of the material has 
been made with the assistance of 
student help under the Federal Emer¬ 
gency Relief Act. The general pro¬ 
cedure consists in projecting a picture 
of the playground site and tracing it 
upon a sheet of white paper. The 
outline picture is redrawn with dup¬ 
licator ink .and a .supply of copies 
obtained. Sucoes,sive picture,s arc 
then projected and a trace of the path 
of each child is made with a colored 
pencil. One minute of film record 
suffices to cover a sheet to the point of 
confusion with the orbits of half a 
dozen active youngsters. The illustra¬ 


tion gives the activity of six children 
in each of 20 two-second iiitcrvahs. 
Three path.s arc .shown with dot.s al. 
the intervals. Three children re¬ 
mained in their general location at the 
swing. Since the picture.s were taken 
at some distance, posil,ive identifica¬ 
tion of the eliildi-eii was facilitated liy 
the. use of telephoto pictures ns a 
.supplement. 

The type of record keeping de.scrihcd 
sliouhl lie an aid in the .stiiily of tlic 
intere.sl viilue of iiial.eriids and criiiip- 
ment, the amount and character of 
physical activity of children, anidysis 
of .social behavior, and the .significance 
of the several types of data in terms of 
other detenninable characteristics for 
the chiklrcn involved. 

Roy S. Swinton. 




The Influence of Size of Kindergarten 
Group upon Performance' 

Helkn C. Dawe 


T he relative merit of largo and 
small classes and of the various 
seating positions witlun the 
group has been of considcrabio intoi*cst 
to teachers and workers in the field of 
education and psychology, but investi¬ 
gations of tlie problem have been con¬ 
fined to tliG eleinentai’y grades luul to 
classes at higli school and college level. 
The presejit study aims lo detcTiniuo 
the effect, at kindergarten level, of the 
size of the group and of the child’s jx)- 
sition in that group U])on the amount 
learned and uiwii the contributions 
made to group discus.sion. 

The earlier studies (as summarized 
by Hudelaon (4)) are not, of course, in 
complete agreement, but the majority 
find: that tliere arc no differences be¬ 
tween large and small das-ses in terms 
of stiuhmt accomplisbmoJit, that large 
classes do not penalize tlio student and 
that, in some instances,students in large 
classes surpass tliosc in smaller ones. 

Studies of the effect of seating po¬ 
sition (1, 2) on student grade.s agree 
that students in tlie front center of the 
room receive liigher grades than tliose 
at the sides and rear. 

^ From the Institute of Child Welfare, 
University of Minnesula. The writer 
wishes to thank Dr, Josopliine C. Foster 
for her many valuiiblc suggestions and the 
Icaehcra of the coopofjiting kinclergarteiiB 
for their generous assisLanoc which iniwle 
tliis stiidy ijosrtililc. 


The results of ,surh investigntioiis 
are suggestive but I,lie (iciiielusioji.s de¬ 
rived from idiein eiiti not be iii'plied 
directly to the kiiifleignrlcii .situMlion, 
for in the first place the crilerioii ns to 
what conatituti'.s a liiige or a .small 
group varies con.siderably from one 
study to another, (a “siiiall" univer¬ 
sity class is often larger than a “lai'ge" 
kindergarten group) and fui-thermore 
the subjects chosen are pupil.s hi the 
elementary and uptwr grades where 
the learning situation is a more strictly 
formal one. 

I'he lu'st ]wrt of tlie pre.scnt study 
was concerned with the amount wliich 
kindergarten children retained from a 
single reading of a new story; the sec¬ 
ond jiart was coiieerricd with the de¬ 
gree to wliicli tile cliiklrcn entered into 
a disen.ssioii of material ])re.seiited to 
tliein for the hast time. Both parts of 
tlie .study were carried out in all the 
■schools in wliicli w'e worked, 

JFor the first part of tiic study, tlie 
materi.'d used was a mndificil transla¬ 
tion of 'T,a rdionala de Tili,” 902 
words in leiigtli with f,3 illustrations. 
The kindergarten teacher read tlie 
story to tlie group of children williout 
commenia or explanation.s exeeiit in so 
f.ar as it ivas neco.s.sary to ansivoi- Die 
ehildiTii'.s (iue,stioiis. Such niiestioiis, 
liowe.vcr, ivei'c very rare. After I'ead- 
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ing oacli papjo of text-, the teacher dis¬ 
played the illustration accoiiipaiiying 
that ]>agc. 

The subjects used wore 433 kinder¬ 
garten chilch'eii hi nine Minneapolis 
public schools. Of the cbildi'cn, 190 
attended the afternoon session (first 
semestfir) and 243 the morning session 
(second semester of kindergarten). 
The groups ranged in si?:e fiTtm fifteen 
to forty-six children. 

On a seating chart the observer re- 
fioided the position of each child. Row 
1 (5out!iin(i<l those children who were 
next to the teacher, row 2 tliose wl»o 
had one child between them and the 


that’s right” or “That’s just what hap¬ 
pened;” an incorrect answer was ig¬ 
nored unless it affected the rest of the 
story in which case the observer said 
“No, it wasn't quite that way” and 
then gave the correct version. 

The child's score was computed by 
giving 2 credits for each correct answer, 
1 credit for each partially correct 
answer and deducting 1 credit for each 
wrong answer. The possible range for 
total scores under this plan was from 
—7 to 14, but to avoid the use of nega¬ 
tive scores 7 was added to each scoj’c, 
thus making the possible range fj-om 
Oto 21. 


TABLE 1 

Mean on sior^ for hoyi and Jot girls, AM and PM 



BOYft 

GlItLS j 

BOTH BBXB8 

1 Mcah I 

1 BCOrR 

Number I 
of cnaes 

Mean 1 
score 1 

Number ' 
of cases 

Mean 

score 

Number 
of ciisua 

AM group. 

12.24 

120 

12.25 

117 

12.37 

243 

PM group. 

11.25 , 

91 

11.69 1 

09 

11.48 

190 

Both AM and PM. 

1 11.82 

217 1 

12.14 

216 

11.08 

433 


teacher, etc. “Center” included the 
three vertical rows of children directly 
in front of tlie teacher. “Right” in¬ 
cluded those sitting outside of this sec¬ 
tion at the teacher’s right; “Left” 
those at the tcadicr’s loft. 

On tile day following the reading of 
the story each child was questioned 
individually by the observer. In this 
examination the stoj y was retold veiy 
briefly to the child with 7 questions on 
different episodes interrupting the con¬ 
tinuity of the story. Colored paper 
dolls representing the characters in the 
story were shown to the child at this 
time to heighten interc.st. A correct 
answer was recognized with a “Yes» 


The scores which the children actu¬ 
ally received range from one to twenty- 
one with an average score of 11.98 
±3.84. The average scores for boys 
and gU'ls and for morning and after¬ 
noon cliildi’en arc presented in table 1. 
Ill all instances the scores for the after¬ 
noon children fall slightly below those 
of the morning children. Although 
sex differences are practically negli¬ 
gible, the girls receive slightly higher 
scores. Figures la and lb represent 
the frequency distribution of the scores 
for morning and afternoon, and for 
boys and girls. In general the scores 
fall into a normal curve of distribution. 

Figure 2 show.s the distribution of 
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average scores by size of group. Dif¬ 
ferences between the groups ai*e small 
but there is an indication that the 
middle size groups have the higher 
scores. A ranlv order correlation of .37 
shows that there is a slight positive 


the low aftornooji scores. When 
of group and average score ari* corre¬ 
lated for the morning groups the corje- 
lation drops to ,10. The iiuding, then, 
of such ft slight positive relation justi¬ 
fies only the conclusion that, in agree- 



Fia. la. ScoiiB.'s Odtainbo on lliiCALo ok a Stoky by Mouninci and Afttirnoon Session 
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Fig. lb. Scores Odtainkd on 11i3c?.all of a Story uy Boys and Girds 


relationship between average score and 
size of group. However, since there 
are more small groups in the afternoon 
than in the morning and since the 
afternoon chilch’en receive lower scores, 
the correlation is unduly weigiited by 


mont with tlio majority of studiivs re¬ 
ported in the literature, large? clas.ses 
do not penalize the scores of the mem¬ 
bers. 

When tlH‘ average scores are com¬ 
puted for the. vai’ious jto.sifiuns within 
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the grou]) the difleieiices by row 
(shovvji in table 2) arc agaiit inconsist¬ 
ent and ncgligihlo; although the scores 
for tlie center poaition arc slightly 
liighor tlian those for left or right in 


To exclude a possibility that the 
greater number of small schools might 
be concealing a possible real difference 
between the extreme positions, the first 
two rows and the last two rows in the 



Fig. 2. Distiudu'tion or Mean Scorbs on the Story dy Size or Kinrergarten Group 


TABLE 2 


Mean scotcs on itory by seating position 


VUSITIOK 

1 MORMINU UltOUP 1 

AFTaUNOON ailO0P 

Mcnn 

S.D. 

Number 
of cnees 

Moon 

S.D. 

! Number 
of coeos 

Row 1. 

12.74 

3 02 

53 

11 14 



Row 2. 

12.44 

3.21 

68 

11,52 

3.30 

58 

Row 3. i 

12.20 

4.25 

65 

11,79 

2.95 

42 

Row 4. 

12,38 

3.66 

42 

11.20 

3.32 

25 

Row 5. 

11,27 

3.45 

15 

12.07 

3,46 

15 

Left Rows.! 

12.23 

4.09 

83 

11.31 ' 

3.14 

62 

Center Rows. 

12,49 

3.23 

100 

11.65 

3,59 

83 

Riglit Rows. 

12.37 

4.05 

54 

11,38 

3.32 

65 


both the morning and afternoon, the 
scores overlaj) considerably and the 
differences are so slight that no one 
position can justifiably be considered 
BUjJifi'ior to tlie others. 


two largest schools were compared. 
In these schools 29 childi'en sat in the 
front rows in the morning, 30 in the 
aftcimoon; 27 sat in the back rows in 
the morning, 30 in tlie aftfu-noon. The 
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average scores are slightly higher for 
the back two rows in the afternoon 
sessions (11.43 as compared with 
10.86) while in the morning this rela¬ 
tion is reversed (12.72 as compai*ed 
with 12.48). 

Certainly all the data warrant the 
conclusion that size of group may have 
a slight positive effect, while position 
in the group has no demonstrably con¬ 
sistent effect upon the amount of in¬ 
formation tlie children retain after 
hearing a stoiy read to the group. Wo 
may conclude that large and small 
groups offer an equal opportunity to 
learn this tyi)e of material and that in¬ 
dividual differences in score arc not 
affected to any great degree by the 
child’s seating position. Tiiia finding 
agrees in general with alaidics of class 
size as reported in the literature, al¬ 
though these studies are concerned 
witli a mure forrrial type of learning 
and instruction and with older chil- 
di’en, for the majority find either that 
class size has no appreciable consistent 
effect on learning or that children in 
large classes learn equally as well as 
tho.so in smaller ones. 

For the study of the effect of size of 
group and position within th<^ group 
upon participation in discussion, we 
used a large brightly painted Noah's 
Ai'k containing eight pairs of anijiials 
three inches in height—elephant, cow, 
horse, pig, goat, bear, giraffe, and 
camel. 

The teacher conducted a group dis¬ 
cussion, stimulating conversation from 
the children by questions chosen from 
several possible leads suggested by us 
or by questions of her own. During 
the first ten minutes of the discussion 
the observer kei^t a record of the num¬ 
ber of remarks contributed by each 


child. One word answers made in 
chorus were not recorded. 

The subjects were 460 children in 
17 groups ranging in size from four¬ 
teen to forty-six. Two hundred and 
three of the children were attending 
the first semester of kindergarten; 257, 
the second. 

The average number of remarks per 
child for hoys and girls, and for morn¬ 
ing and afternoon children are given 
in table 3. Difforence.s between morn¬ 
ing and aft-ornoon children are very 
sliglit and are not consistent. InUn- 
estitigly enougli t.lio boys c^>iitributo 
more remarks than the girls.'' This 
difforcnco is more pronounced when 
the ijerccntagc of total number of re¬ 
marks is comjjuted. I'liblo 3 also 
slu>w.H that the girls are nioro often 
silent than tiie boys. 'Whellier this 
ii»eana that kind<u-gartru boys are in 
general more talkative than are girls 
or that the material which we were 
using wius more interesting to tlu^ boys, 
is not clear. 

The differences in i,hc average num¬ 
ber of remarks per child according to 
size of group are presented in figure 3. 
Here there is a definiU?, difference in 
favor of the smaller groups, for the 
smaller the grou]), the more remarks 
each eiiild conlril^utea. In a grouj) of 
14, for iii.stancc, tlie average number 
of remarks jkU' child i.s 6.71, wliilo in a 
group of 46 the average is only 1.20. 

It is obvious that in a period limited 

’Hall (3) in 1891, gave inforunilion tt-sta 
to 200 five uiul six year old children. Thu 
boy«e.xoellod in kriowlctlgoof attitniil.s. Hall 
also reported tliat Mai Ltmiim, leHtiuR 1312 
children froiu 5^ to (ii years ri>\n)d I, hat hoya 
excelled itv eomiept.H referring to aiiimala. 

Prohal (r>) teaLing 100 children from 5.4 to 
f> years found Ijoy.s HujKO'ior to girln in con- 
CeplH of uniiniila. 
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to 10 minutes the luore children there 
;iic ill tlie ^roiip the less opportunity 
there is for each cliild to conlnbiite. 
Accordingly, as the group gi*ows larger 
one or the atlior or both of two con¬ 
ditions may occur. Kither a smaller 
perciuitage of the children in the group 
will have a chance to conti'ibute within 


decrease as the size of the group in¬ 
creases. 

The results of this study show both 
these factors operating: the larger the 
gi'oup the greater is the number of 
children talking (rank order correla¬ 
tion between number talking and size 
of group is .82), but the percentage of 


TABT.E 3 



Fia. 3. Mean Numbeh oe IIbmakks per Child by Size of Kindergahten Croup 


the time allowed; or, the total num¬ 
ber of remarks will fail to increase pro¬ 
portionately to the increase in the 
number of children in the group simply 
because there is a limit to the total 
nurnljer of remarks tliat can possibly 
be inade within a definite time, and 
when this occurs, of course, the aver- 
ag(i number of remarks per ciidd will 


childrcn who contribute lags behind 
the increase in size of group consider¬ 
ably (rank order correlation between 
percentage of children talking and size 
of group is —.58); at the same time 
the total number of remarks does not 
increase in proportion to the increase 
in size of group (rank order correlation 
between total number of remarks and 
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size of group is —-14), and the aver- practical one since not all can bo 
age number of romarka per child in. an opportunity to particii)atc unless 
larger groups is too small to be ac- the discussion be so prolonged tliat it 

TABLE 4 


Average, number of remarks per child for each sentinQ poaillon 



AM 

I I’M 

Mcfin 

S.D. 

Number 

nf uujen 1 

Ui'iin 

S.D. 

Niirtihur 

of 

Row 1. 

4.12 

5.10 

78 ' 

5.28 

(5 lt(i 

55 

Row 2.' 

3.05 

4 03 

70 

2 44 

2.!)2 

51 

Row 3. 1 

2.34 

2.83 

.55 

1.85 

2.8.3 

40 

Row 4. 

1.60 

3.,50 

40 

1.42 

1.5.5 

25 

Row .*5 . 

1.15 

2 21 

13 

:ms 

.48 

14 

Left Rows. 

2.(54 

:V77 ' 

88 ! 

3.43 

•1,57 

53 

Cfiritcr Rows. 

2.77 

3.85 

03 1 

3.48 

r>.;57 

75 

Right Rows. 

.3.30 

4.88 1 

75 1 

l.S!) 

■ 2,70 , 

01 


counted for entirely by the fact tliab 
the time limit for all groups was tlic 
same. 

It must be bortie in mind, of coiirse, 
that the larger groups might iiot he 

TABLE 5 

Perconlnge of lolal remarks moJt in ateh 
seating position 

(weighted for nunibor of (diildron in oacli 
row) 


I'OSlTlON 

I'r-ureNTAOis 

OK TfJTAI. 

imMAIlKS 


-Mori). 

ii>K 

AfUT- 

Row 1 , . 

34.2 

49 4 


2.5.1 

20.5 

Row 3. 

18.1 

15.3 


1 13 0 

11 7 


' fl.5 

3.0 



38 8 

Center Rows. 

1 31.5 

39.5 

UlfrI.f Unu’y 

38 1 

21 5 

) 



penalized so greatly if Mu; time during 
which records \\«'ie Cak<*n had l)een in¬ 
creased, but tlic llnding is, in elT(‘Ct, a 


becomes fatiguing; as a matter of fact 
Mk‘ usual discu.ssion i>enofls in the 
kindergarten program seldom last 
more than 15 minutes. 

'rMU.E I) 


Perrentoge uf chihiren snt/lng nothing in 
in sack Healing ponUion 


rOHiTlON 

I'lillCKNT.MiE 

BA VINI.I 

NOTlllNO 

Morn* 

Or"';,. 

/SfUT- 

(aoui* 


25.!) 

21 4 

Row 2. . 

37,1 

32.8 

Rtiw 3. 

32. 1 

.52 2 

How 4.. 

;-,2 f, 

38,.5 

Row 5. 

59.2 

(>•1.3 

Tjoft Rows .. 

3 7.5 

:m . 0 

Center Rows. 

35.5 

38,2 

Right Uow.s. 

3i).S 

37. .5 


Many of the kindergari.iui (eacliers 
reported Ihey usually finind it imiro 
dinicull to elicit coiuersalicn frnm a 
small groU]). In a larger- grcuiii llur 
reinarks of the other ehildri'ii stiinu- 
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ktL' conviirt^aiion, while in a small 
gi'oup the teacher has to stimulate a 
greater share of the conversation lici'- 
self. Our results, however, show that 
there is a slight teiuleney for a greater 
amount of discussion in the smaller 
group. It may be more difficult to 
initiate the discussion, but once started 
the chikh'on in a small group, at least 
in so far as a discussion of this tyi^e is 
conceriK'd, talk mom tlian tliose in a 
largo group. 

When the rosxdts are tabulated by 
the child's position in the group, we 


contribution at all to the discussion, 
the same tendency is apparent (table 
6). Thus, 69.2 per cent of the chil¬ 
dren in the last row are silent, whereas 
only 26.9 of the children in the first row 
say nothing. The corresponding fig¬ 
ures for the afternoon children are 
64,3 and 21.4. 

The differences between left, center 
and right are inconsistent and so slight 
that the only conclusion justified is 
that, under our conditions at least no 
one i>osition is more advantageous 
than another. 


TABLE 7 

Chanffcs in seating positions on successive days 


DISTIItllVTIOK OrClllLmiEK OX TOE TWO EATS 



Row 1 1 

Row 2 ' 

Row 3 

Row 4 

Row fi 

Story-clay. 

24.8% 

29.4% ; 

2-1.3% 

12,6% 

6,3% 

DiHftiiflBion-day . 

30.6 1 

28.9 ! 

21.6 

11.6 1 

4,6 


?B1ICCIMTAO£ aUlFtlHQ TUBIB TOSmOS OX TltB SttCOHS DAY 



No wt* 

l TOW 

2 rows ' 

3 TOWS 

4 TOWS 

Morning group. 

Aftnrnoon group. 

24.5% 1 
29.0 1 

42.2% 

41.9 

24.5% ■ 
22.3 

6.0% 

5.6 

2.5% 

1.1 


find a consistent tendency (though 
there is overlapping) for the number of 
remarks to decrccOSc the further the 
child is seated away from tlie teacher 
(tabic 4). ‘When the number of ro- 
inarks made in each row is expressed 
as a ].)erccntage of the total number 
made, in the group (tabic 5) (allow¬ 
ance made for varying nuinbci* of 
cases) we sec that over a third of the 
remarks are made by children sitting 
in the fii'st row, while those in the last 
row contribute a tenth or Jes.s. When 
the data are tahulatod according to 
the number of children who make no 


It is possible that the talkative child 
tends to sit in front while the reticent, 
less assertive child chooses or i.s con¬ 
tent with a scat in the rear of the 
group. Our records of seating position 
on two different days show that more 
childi'cn sat in the front row for dis¬ 
cussion than for the story, suggesting 
that when certain children realize that 
new material is to be shown, they move 
nearer the front. The percentages of 
children sitting in different rows for the 
story and for the discussion are pre¬ 
sented in table 7. Generally speak¬ 
ing, however, the children's position.^ 
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are relatively stable with an average 
shift of not more than one row. The 
average change in position and the 
percentage of childi'en shifting accord¬ 
ing to number of rows moved are given 
in table 7, 

In summary, we may say that in¬ 
crease in size of group in the kinder¬ 
garten (at least between the limits of 
fourteen and forty-six) does not reduce 
the amount of a story which was re¬ 


tained by the children, but that in¬ 
crease in the size of the group means a 
cutting down in the percentage of chil¬ 
dren who take part in a discussion, in 
the total amount of discussion and in 
the average number of remarks per 
child. Position in the group appar¬ 
ently does not influence the amount of 
a story, which these kindergarten chil¬ 
dren retain but does affect the extent 
to which they enter into a discussion. 
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A Tentative Report of the Influence of 
Nursery School Training upon Kinder¬ 
garten Adjustment as Reported by Kin¬ 
dergarten Teachers 

Hazki. M. Cushing 


T he attempt to justify education 
ill the nursery school by demon¬ 
strable quantitative evidence is 
attended by the same difficulties as is 
similar proof of the existence of per¬ 
manent values inherent in education 
at any other level. Educationists 
produce triumphantly the achievement 
or educational test as evidence tliat 
educative process lends itself to tlie 
test of scientific measurability. This, 
in spite of tlie obvious sliortcoiniiigs of 
such IV type of mcasuvment, namely 
(1) Lliat mucli of tlie factual knowledge 
so meiisurcd is for all practical pur- 
posc-.s lost in succeeding years, (2) tliat 
tlio value of suoli facts as are incul¬ 
cated ill relaliion to the subsequent 
problem of living lias never been 
quantitatively gauged, (3) that even if 
later value to tlie individual should 
yield to indubitable proof, more eco¬ 
nomical learning processes might be 
substituted for the long drawn out, 

* Acknowledgment is made to the mera- 
licrs of the child development staff, Miss 
Harriet Stillniaii, As-sisLiurt Director of 
Elementary Grades and Kindergartens, and 
the variiniH kindergarten teachers who rated 
the subjects. Dr. Until ITuhliard and to Mias 
Olive, Young, wlin tabulated the nraterial. 


expensive, and frequently painful road 
adopted by the formal educationists, 
and finally (4) that of the half dozen or 
more objectives set up as educational 
goals, and presumably of approxi¬ 
mately equal importance, the achieve¬ 
ment test measures but one, namely, 
intellectual acquisition. Growth in 
social adaptability, emotional control, 
inner poise and serenity of .spirit, 
ability to deal witli new situations, to 
solve the complex problems of living, 
health, initiatlTC,, as well as the factors 
tliat go into (.lie elusive item termed 
‘good citizenship,’ nil rest obscurely 
up to date in the limbo of speculation. 

Dc.spitc suoli obvious limitations in 
attempts to measure the results of the 
scliooling process in general, nursery 
soliool proponents must, nevertheless, 
join otlicr educators in an attempt to 
test educational values accruing from a 
specific type of training. Only tlius 
can education at the nursery school 
level justify its membership in the 
educational family as well as defend 
itself against all too glibly-hurled 
charges of faddism. 

There, have been few attempts to 
measure the effects of nursery school 
training. In the studies reported it 
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has been the traditional or mental 
values of training whicli have been 
most frequently investigated—not, to 
be sure, in the sense of educational 
tests of formal subject matter which 
has no place in the preschool curric¬ 
ulum, but in relation to the quantita¬ 
tive and qualitative changes in mental 
capacity. 

Goodenough, Barrett and Koch, 
Woolley, Updegi'afT, Wellman, Kawin 
and Hoefer'* have reported investiga¬ 
tions of this type. Although the 
evidence is somewhat conflicting, the 
net result to date yields no support of 
the theory that nursery training pcj* se 
affects permanent changes in the 
mental status of the recipiimts of such 
training. 

As to the effect of nursery school 
training upon health and personality, 
there is even less available material, 
due, no doubt to the difficulties of 
isolating such intangibles and to the 
lack of suitable standardized measur¬ 
ing instruments. 

Comparing 470 records of nursery 
school children from two to six ycare 
of age with reports from three control 
groups, Updegraff (6) came to the 
concilusion that the lUirsejy school 
which furnishes adequate daily health 
inspection reduces the incidence of 
communicable diseases. In other 
words, that “a sebool group so con¬ 
ducted is a more favorable environ¬ 
ment to prevent contagion than the 
home ordinarily is.” The specific 
diseases studied were chicken pox, 
measles, mumps, scarlet fever, and 
whooping cough, 

Campbell (2) studied the food habits 


of 33 children enrolled in the Mcrrtll- 
Palmer Camp, 18 of whom had had 
nursery school training. The children 
ranged in age from G ye.ar.s to 13 years 
and 5 months. A Food Habits Rating 
Scale was devised in accordance with 
Thurstonc's procedures. There ap¬ 
peared to be little difference in the 
food habits of the two groups. There 
was some evidence that the nursery 
school group ate more milk and 
vegetables. Tlicre was also some 
indication that the children who hnxl 
attended nursery sclmol most n^cently 
evidenced the bettoi* food habits, 
Food habits of siblings were more 
strikingly alike even wJion one of a 
pair had attended nursery school, than 
were resemblances between nursery 
scJiool cliildron in general. Hence the 
conclusion is tliat the home is a much 
more imix)rtant factor than the nurs¬ 
ery school in forming food hal)ils and 
attitudes. 

Walsh (7), using the Bonham- 
Sargent Scale, tested a group of 22 
nursery school children over a period of 
0 months. Compared with a similar 
group of controls, the experimental 
group became less inhibited, more 
spontaneous and more socialized witli 
training. They developed greater ini¬ 
tiative, independonce, self-assertion, 
self reliance, .showed a greater increase 
of curiosity and inttiresL in their 
environment, and developed sujxu'ior 
habitfs of health and order. 

Taylor and Frank (5) of the Illinois 
Institute for Juvenile Research in¬ 
vestigated follow-up techniques for 
fonner nursery school children em¬ 
ployed in ninetccJi centers. They 
reiJOrted that in 1931 buly 2 institu¬ 
tions, the University of California and 


* S{JG appended rcfcrenccH. 
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tlie Univcraily of Minnesota, appeared 
to have developed a well-defined plan 
of follow-up. They also gave a pre¬ 
liminary report of their own follow-up 
study of 38 children who have been in 
nursery school at least one year. At 
the time of re-examination most of 
the children were more than six years 
of ago—a few had gone as far as the 
tliird grade. The follow-up consisted 
of physical and payc.hological retests, 
and ratings by motliers and teachers. 
Tlicsc investigators felt timt difficulties 
encountered and the small number of 
cases did not warrant any valid con¬ 
clusions. Personality difficulties such 
as temper tantrums and negativism 
noted as of frequent occurrence by the 
nursery .school teaoher appeared rarely 
to be present in the elementary school. 
They suggest as a possible explanation 
eitlier that a large group and the 
impersonality of the teacher’s attitude 
tends to discourage such displays, or 
that due to pressure of work, the 
teacher is less likely to observe sucli 
phenomena, 

The preliminary study herein re¬ 
ported concerns the adjustment of 
nursery school children to the kinder¬ 
garten situaLioii as estimated by 
kindergarten teachers. Frequent 
fears have been voiced by kindergarten 
teacliera and also by parents to tlie 
effect that children experiencing nurs¬ 
ery school might be ^spoiled' for 
kindergarten, that they would be 
more or less blas4 because of the 
similarity of materials presented at 
both levels, that the greater freedom 
gi'anted in the nursery school environ¬ 
ment would militate against coopera¬ 
tive behavior in tlic more restricted 
and directed atmospliere of (he kinder¬ 


garten, that parents would be less 
satisfied with the kindergarten r6gime, 
that they would tend to expect much 
more personal consideration for them¬ 
selves and their children than is 
possible for the kindergarten teacher 
to grant in view of the large number of 
children committed to her care. 

The subjects. Over a period cover¬ 
ing approximately two years it was 
possible to get teacher ratings on 33 
children, 10 boys and 23 girls, who 
had received training in a demonstra¬ 
tion numery school in session from 
8:30 a.m. to 3:00 p.m. The average 
nursery school attendance for the 
group as a whole was 172 days, the 
range from 81 to 326 days. Intel¬ 
ligence quotients based upon the 
Kuhlman-Binet Test® ranged from 93 
to 150 with the mean at 120. 

Practically all of the families in¬ 
volved ranked in the upper 50 per cent 
of the population in respect to socio¬ 
economic status. In general, the 
children upon leaving nursery school 
attended public schools in the better 
residential sections of the city. Hence 
the assumption is made that they 
were received into kindergarten groups 
of fairly similar social status. 

There were, however, two observ¬ 
able discrepancies between the nurs¬ 
ery school and the non-nursery trained 
kindergarten children. The former 
averaged four months younger than 
the latter in respect to C.A., the mean 
ages being 55 months and 59 months, 
respectively. The difference is statis¬ 
tically significant. 

As has been stated above, the 
average intelligence quotient for the 

* III all but two iiistannes. 
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nursery sehool group was 120. Com¬ 
posite ratings based upon intelligence 
tests and teachers’ estimates, general 
adjustment and maturity were avail¬ 
able in the case of ten nursery school 
children who had passed into the 6rst 
gi’adc. In eight cases, the nursery 
school children ranked in the upper 
quarter; in two, in tlie upper half of 
the second quarter. It is thus ap¬ 
parent that with respect to intelligence 
the nursery school group as a whole 
probably ranked above the average of 
the kindei’garten groups in wliich they 
were placed. Reference will be made 
to tins point later iu connection witli 
the ‘control’ group. 

The miers. Adjustment ratings 
were made by nine different teachers. 
Nineteen children, however, w<u‘ft rated 
by 2 teachers only, 3 teaciiers rated but 
one child so that the scatter in respect 
to raC-ers is not large aa would appear 
at first glance. Each teacher was 
asked to rate the nursery school child 
from not less than tliree to more than 
six weeks after his entrance to kinder¬ 
garten and to send the blank imme¬ 
diately to tlie Child Development 
ofEce. Without reference to her first 
rating, slie was then asked to rate the 
cJiild a second time at the close of the 
semester. Samples of typical beJiuv- 
ior responses were grouped under the 
headings lleaXth Habits, Social Adaptd- 
hiliiy, Use of Environmmt, and Person- 
aliiy Trails. The teacher was Jisked to 
check each one of these responses in 
two ways, first, as to tlic frequency of 
its occurrence, in terms of always, 
Visually, frequently, seldom, or 7iever, 
and second, as to whether the behavior 
noted was poorer than, belter than, or 
average with reference to the typical 
bcliavior of the group at') a whole. 


In addition the teacher was asked to 
check the item mo.sL descriptive of tlie 
child’s response to the kinderg.arton 
environment as follows: eMh usiastic, 
iiUerested, indifferent, bored, rebellious. 
She wa.s also required to evaluate the 
child’s adjustment on the whole, 
whether better, poorer or average as 
compared with that of the group. She 
also listed kindergarton activities 
which the nursery s(‘hiiol child ap¬ 
peared to enjoy most and the nialvriiil.s 
he used most frequently and with 
greatest interest. She was asked to 
report iw to whether the mother 
expected an nndvie, share of attention 
for the child. 

The comi>lctc progros,s blank* is 
given on pagc.s 312 to 314. 

V., Twenty-seven cjuses were rated both 
nt the bcgiiiuiug and at the end of the 
semester, 4 were rated at tlie begin¬ 
ning only and 2 at tlie end only.s...’ 

Tabic 1 gives the percentages of 
occurrence for both tliC first and 
second ratings, together with results 
on a control group of 25 kindergarten 
children to be referred to later. In 
translating the items listed under 
personality traits in terms of desirabil¬ 
ity, it must be borne in mind that t he 
less freqiKuit the occurninee, tlic more; 
favorable tlio behavicjr. The opposite 
is the case in tlic three other categories, 
health habits, social adaptability, and 
use of environment, where a high 
frequency of the behavior items indi¬ 
cates desirable responses. 

Differences betw-een fit'st and second 
ratings are noticeably small. This 
would seem to argue eithcj- for a 

• Itema wore taken in part from reonnlH 
used at MeTrill-Palnier Scliool, Univeraily 
of MiiineHota uiul tlie article by Taylor aial 
Frank rcferriKl to uhovo. 
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coi-taiii reliability in fcJin ratings or to 
indicate that teachers have a certain 
generalized attitude toward children 
in the kindergarten in which the 
nursery school child shares. There is, 
however, a small but consistent trend 
toward a bettor rating on the second 
blank in all of the four categories. 
This may indicate (1) that the teacher 
has through a longer acquaintance had 


venience. Less than 20 per cent of 
the ratings arc below the average 
adjustment. Approximately 10 per 
cent fall in the high group, the major¬ 
ity of ratings lie in the average group. 

The general ratings which indicate 
the teacher's impression of the child 
as a whole given in table 3, substan¬ 
tiate the itemized ratings except that 
more nursery school children are 


TABLE 1 


Frequency of occurrence ratings in terms of perccniage 



ALWATB 

USUALLY 

rtiE- 

aUSNTLY 

SELDOM 1 

MBVBR 

NOT HE* 
FORTED 

Health habits; 

27 

39 

11 

i 

13 ' 

1 

9 


37 

29 

13 

7 

2 

12 


49 

24 

6 

6 

2 

13 

Social adaptability: 

38 

26 

19 

10 

4 

3 


38 

32 

18 

8 

3 

1 


51 

22 

12 

9 

4 

2 

Use of environment: 

31 

20 

12 

19 

10 

2 


42 

27 

15 

13 

3 

0 


43 

22 

11 

16 

8 


P{!rnonaUty traits: 

1 

2 

7 

10 

60 

20 


1 

2 i 

12 





1 

1 

4 

8 

74 

12 




more opportunity to observe the 
child's responses, (2) that real learning 
has taken place during the semester, or 
(3) that the child haa become some¬ 
what more of a conformist, owing to 
the social pressure put upon him in the 
new environment. 

Table 2 indicates the extent to which 
the behavior of the nursery school 
children accords with that of the 
group. Results for the control group 
are also given for the .sake of con- 


rated better than average, the per 
cent being approximately 20, as against 
10 per cent indicated in tabic 2. 
These figures may indicate the tend¬ 
ency of raters to avoid extremes. In 
any case, however, they do not seem 
to warrant the assumption that the 
nursery .school child adjusts with 
great difficulty to the demands put 
upon him by tlie kindergarten en¬ 
vironment. 

It was possible to check in a 
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measure the validity of the general 
ratings. Each child was rated sep¬ 
arately on a five point scale by the 
two nursery school teachers who knew 
him best in respect to his general 


related against the total fuljustnient 
ratings of the kiiulergartcii trinehers. 
There was a fair degree of agrecunent 
(r = .37 zh.lO) between the kinder¬ 
garten tea(diers' general estimate of 


TABLE 2 


Comparison 0 / hehavior of nursery school children wilh kindergarUm group as n loholc in 
reaped, to the Jour categories in terms of perccnlngcs 



1 . 0 WEM 

AVEIIACE 

moiiEii 

' NOT URPOIITHO 

Health habita: 

Rating I. 

I) 

74 

11 

10 

Rating TI. 

7 

72 

7 

14 

Control... 

9 

71 

7 

, 14 

Social adaptability: 





Rating ,1 . 

10 

00 

12 

3 

Rating 11 . 

19 

70 

11 

0 

Control. 

18 

«3 

17 

2 

Use of environment: 





Rating I. 

2G 

04 

7 

3 

Rating 11. 

18 

00 

14 

0 

Control. 

20 

50 

11 

1 

Personality traits: 





Rating I. 

8 

55 

11 

‘20 

Rating II. 

1 

57 

10 

20 

Control. 

0 

78 

10 

12 


TABT,E 8 


Cornpnrativc adjustment ratings in terms of 
percentages 



BETTER 

£ 

1 

c> 

S 

0 

1 S 

NOT REPORTED 

Rating 1. 1 

26 

52 

22 

0 

Rating II. 

21 

02 

14 

3 

Control. 

2S 

44 

28 

0 


adjustment to the nursery school 
situation. Intercorrclation between 
these two pairs of rai.ings w(?re .903 
±.03 and .74 ±.07 respectively. 

The average ratings were then cor- 


thc child and that of the nursery 
school teachers. 

No nursery school child W’as rated as 
bored or rcl>ellioiiH in his attitude 
toward the kindiirgarlon either during 
the initial [jcriocl or at the end of 
the aenu'-ster. Praclieally all were 
rated as ‘enthusiastic’ or ‘intereslecl.’ 
Table 4 presents these ratings in 
terms of percentages. 

Ten per cent only of motliers were 
found to be iiieonaitleralf; in their 
demands upon (h(\ tcaelicr’s lime. 

In <)rd(’.r lo cheek lurlluu' the 
validity of (lie ralings the same t(‘a('h> 
ers were asked U* rale approxijimtely 
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the same number of non-mirgery school 
children. They wore asked to pick 
the younger children in the group in 
order to equalize the factor of age as 
nearly as possible. For administra¬ 
tive reasons ratings had to be secured 
before the end of the semester. It was 
possible to secure only one rating for 
this group. This was not considered a 

TABLE 4 


Reafjonsc to kindcrgnrl.cn sitiialion in tema o/ 
percc7it(ii}CH 



in Health Habits, Social Adaptability, 
and Personality Traits. In Use of 
Environment nursery school children 
excel slightly on the second rating. 
Refer to table 2. When the teacher 
rates the behavior as low, average, or 
high in comparison with that of the 
group, however, the situation is re¬ 
versed and'^the nursery school group 
maintains a slight superiority in all 
calegori(«. (Refer to table 3.) 

The attitude of the non-nursery 
mothers shows that 12 per cent expect 
the child to receive an undue share of 
the teacher’s attention as compared 
with 10 per cent of the nursery school 
mothci's. 

Few differences appeared between 
the two groups in regard to the use of 
materials or choice of activities. 
Blocks, crayons, paper, paste, plasti- 


TABLE 5 



1 DAYS Ol' ATTtOKOANCB | 


tMTELLlaUNCB QVOTISNT 

Rdiiffo 

Moon 

Kungo 

Menu 

Aango 

Mean 

Nursery group rating 1. 

9-36 

20.7 

45-64 

56.4 

93-160 

120 

Nursery group rating 2.1 

50-88 

71.7 

55-66 

59.6 

93-150 

120 

Non-nursery control. 

16-35 

27.3 

68-60 1 

69.6 

75-129 

107,3 


serious handicap, however, simse tlie 
earlier part of the study indicated 
considerable conformity between first 
and second ratings. Twenty-five 
cases, 10 boys and 15 girls, comprise 
the control group. Attendance in 
kindergarten for this group averaged 
27 days. 

Table 5 shows in comparison number 
of days of attendance, the chronologi¬ 
cal ages and intelligence quotients of 
the two groups. 

A comparison of ratings indicates a 
slight auperiority for the control group 


TABLE 6 



1 

u 

a 1 
1 1 
s 

i 

Number of materials 
listed. 

69 

1 

67 

54 

Number of activities 
listed. 

55 

56 

33 


cine, scissors and sewing appeared 
popular with both groups. It is 
significant, liowever, that both in 
regard to the amount of material 
used and total number of activities 
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listed the nursery school exceeded the 
control group considerably. Total 
number of choices is indicated in 
table 6. 

SummaTy. In this preliminary 
study of the adjustment of nursery 
school children to kindergarten there 
would seem to be no evidence that the 
nursery school trained child makes an 
inferior adjustment to kindergarten, 
despite his handicap in chronological 
age. The 33 children rated were 
about 4 months younger on the aver- 
age than the kindergarten group with 
which they were placed. Although 
intelligence quotients were not avail¬ 
able far the kindergarten group as a 
whole, it is probable that the nui'sery 
school group were superior in this 
respect, since only two children out 
of ten ranked in the normal group, 
the rest having intelligence quotients 
above 110. 

When compared with a group of 
non-nursery kindergarten children of 
similar chronological age, no striking 
differences were observed. The nurs¬ 
ery school group, however, did appear 
to be rated somewhat superior in their 
total adjustment to the situation and 
considerably more so in geueral 
attitude. 

Motliers of luirsery school children 
do not appear to be more dcniiinding 
of kindergarten teachens than mothers 
of non-nursery traioed clnldrcn. 

Derogatory remarks concerning tiie 
adjustment of nursery school childreu 
to kindergarten on the part of kinder¬ 
garten teachers may frequently ema¬ 
nate from experiences with isolated 


cases to which any of the following 
factors may be contributory: 

1. The lowi^r cliroiiological age of the 

nursery school child combined fre¬ 
quently with high iniclligcnec— 
flUch a child tends to present n prob¬ 
lem in a conventional school group 
at any level. 

2. The freedom and lack of restriction in 

the nursery school which mivy run 
counter in some instnnccB to the 
greater conformity denmnded in the 
kindergarten. 

3. The use of initiative .stressed in nurs¬ 

ery school aa against passive j)ar- 
ticipation in the more diroeted 
types of activity of the kinder¬ 
garten. 

4. The fact that it is higlily probable 

that a Bclcctivc behavior factor 
influences enrollment in tlui nursery 
schools, that is, a higher proportion 
of ‘difficult’ children probably find 
their way to nursery schools as they 
are set up at present. 

5. A certain antagonism iitui distrust nf 

the nursery school on the part of tho 
kii^dergartnn teacher, so tliat slio 
may unconsciously be mare iiighiy 
critical of the nursery traint;d child. 

6. Th(5 fact that the term ‘imr.sery 

school’ is used at prnsent to convey 
a variety of »iUiations and a varied 
length nf training. Tliere is a mir- 
rent tciuleiiey to loosely character¬ 
ize any cliild who liaa over attended 
any sort of })resi’hiHjl group for any 
li'.ugtli of time as a 'luirsery bcIujo!’ 
child. 

Certainly much rcKcarch is Tic(?dcd 
before faets euii be stated wilk any 
degree of fiiialily in regaid to the 
effect of nursery school traininy; upon 
the subsequent progress and adjust¬ 
ment of the child. 
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PROGRESS BLANK 

Cini^i) Dbvblopment Paubnt Education 

nOCHESTBR, NEW YORK 

Date. 

Child’s name... 

Address.. 

Father’a name.Mother's nttme. 

Nuraery achool. 

Address of nursery school. 

Attended from.to. 

<diito nnd yoar) (dote and year) 

Total attendance in nursery sehoul.days. Public school number. 

Total attendance in kindergarten.days. Age enteredkdgtn. 

Kindergarten teacher. 

Go ih7'ough tke <iucslionnaire and check Coiutnn 1. 

Then go through it a second time and check Column II. 

Method of Scoring 
Column I 

A—child always expresses behavior. 

U—cliild expreeaea behavior. 

F—child frequeyitly expresses behavior. 

S—child seldom expresses behavior. 

N—child neucr expresses behavior. 

Column II 

L—child exhibits behavior in less degree than average of group. 

A—child exhibits behavior corresponding to average of group. 

H—child exhibits behavior in higher degree than group. 

Check all items somewhere ou the scale but put a question mark (?) after 
judgments of which you ore not sure. 


Health Habits 

Uses handkerchief when needed. 

Protects others when sneezing or coughing 

Attends to toilet needs independently. 

Washes hands after toilet. 

WasheB hands before handling food. 

Refrains from putting objects to mouth... 

Social Adaptability—Emotionad Behavior 
Seeks companionship with other children.. 

Cobporates in group projects. 

Givea creative suggestions in group activities 

Respects riglits of others. 

le kind and helpful to others. 

Adjusts readily to new situations. 


Column! Ct^umnJI 

A U F IS N L A U 


































CusHiNO; Kindergarten Adjii.stinent 


Shows ft TCftsonablo dognic of soU control iiv conflict with 

others.. 

Appears happy and conttiiit In achool environment. — -- 

Is willing to ftcciciit aiithority when occasion dviuftiids...- 

Is Mfttialied with normal amount of attention from teacher.- 

Refrains from seeking undue attention from children....- 

Exliibits independence in putting on wra(>H. . 

Accepts correction in good spirit... 

la liked and included in group activities... 

Sliowa a willingness to share.. 

Rcfraina from baby talk.. 

Is free from other apeiudi difliciilties..— 

Ubk of Envihonment 

Exhibits initiative in undiroctotl activity. —.- 

Exliibita initiative in directed activity. — — — 

TTaa suRtained attention until task is completed. • - — • 

Shows curiosity and interest in Biiiroundings.. 

1b creative with materials in environment. —- 

Shows reliability in care of materials..— 

Displays ability to lead.. 

Displays ability to follow. — - — 

Runs with ease.. 

Skips with case. —- 

Hops with ease. .. 

Handles tools and aiaterials well.. 

PEnaONAUTT Tuaits 

Check the degree to which the child shows the following behavior; 

Crying. 

Sulking. 

Pouting. 

Temper tantrums. 

Negativism. 

Fighting with other chilcinm 

TcuKitig. 

S<‘l{isllIK'SM. 

Whining. 

Cruelty. 

Tenseness. 

Timidity. 

Sccretivcness. 

SecluHivcness. 

Distractibility. 

Sc'lf-eonsciousncss. 

Attacking oLiier children. . . 

Destructiveness. 

Day dnuiiniiig.. 

Ji^iiiotiojia! iiiataljility. 

Etuircais (diurnal). 

Finger slicking. 
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Masturbation.... ■—- 

Nail biting..—- 

Nose picking. “ ■ —- 

Hyperactivity...'- 

List any otlier undesirable personality traita ahown by the child: 

Check the term which best describes the child's response to the kindergarten situation: 

Enthusiastic.Interested. 

Indifferent.Bored.Rebellious. 

Kindergarten teacher’s own evaluation of the imraery school child’s adjustment: 

On the whole: 

(1) Does the child show u hotter or poorer adjustment to the kindergarten environ¬ 
ment than the average kindergarten child?. 


(2) What activities does the child appear to enjoy most? 


(3) What materials does he use most frequently and with the greatest apparent 
interest?. 


(4) Docs the mother expect the child to receive more than his share of attention?... 


Additional remarks; 
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Children’s Motor Learning With and 
Without Vision 

Ruth Tatlok MELCiimi 


'I'HH 

W lIE'IUhlR d.'ita from l.lic vis¬ 
ual proccsBcs or from tacluat- 
inoloi' riiiini])ukltion are prc- 
dominaiit in tlio ncciuisition mid 
jierfomiaiice of aldlled acts has been 
invcallgated liy various mctliods wiUi 
mumal and adult hninan subjects, but 
tliere have lieeii few attempts to study 
the relationship directly in tlic early 
stages of ontogenetic development. 
The specific problem of thi.'S experiment 
is the determination of the relative ef- 
fectivene.sa of visual vr,rsu3 inannal 
cues in the motor learning of young 
children. 

Since motor learning ordinarily con¬ 
sists of a series of spatial cotii'dinations, 
the nltiinatc problem involves the rela¬ 
tive importance of visual and taetual- 
mot.oi' .sentienda in tlie organization of 
our spatial iierceptions. The ipies- 
tion is whether stimuli from the visual 
proces.ses (including all the l(ine.sthelie 
sense data from cyc-inovenients) are 
in themselves sufficient and initially 
dominant in producing spatial ideas 
and appropriate motor rcspon.ses, or 
whether the sensory receptors in the 
responding organ itself must give the 
stinuiliis initially. In the latter ca.se 
there are two alternativc.s: either these 
spatial codrclinalions, learnial only 
tlirough manipulation, guide and edu¬ 


cate the vianni peice])! ioies, or the, two 
systein.s are entirely indi'pendeut iii-igi- 
nally, and bcciiiiie coorilinated only 
through their association in use. 

Prior to llcrkeley, vi.sion ami loucli 
(including movement) were lield to 
be ]iraetieiilly interchangeable sense 
modes. Ilerheley (1) was the lir.st tu 
draw a sharp distinction between the 
reports of (he two sensc.s, and to con¬ 
tend that nottoiKs of space are not in¬ 
trinsic to vision, but are linilt n[) 
l.lirongh the inovement and tactual ex¬ 
perience of the individual. 'I’liiR the¬ 
ory directed attention to the expea’i- 
eiiecs of those horn blind, who Inter 
gained their sight through operation. 
This literature lias been critically re¬ 
viewed by von Senden (31), wlio enmo 
to Ihe eoncln.sion that llic blind linvo 
no true siiatial conseiousno.s.5, hut that 
this is hound up witli visual percepl.ion. 
None of the oliservaliims on tlie blind 
were experimentally controlled. 

Tlie difficulty in aiTiving at any con¬ 
clusion as to the origin of space Imbite 
in normal liuman adults obviously lie.s 
in the fact tliat they are already 
formed long before it is possible to 
bring tliem to the laboratory. To 
overcome tliis disadviinlage, some iii- 
vostigat.or.s have al.temjittal to break 
up the haliits fornud and observe new 
ones ill formation tlirough (listortion 
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of tlie visual world by raeaiis of pria- 
iiiaLic Icnsos. 

Stratton’s (32) pioneer work with a 
monocular lens rciiivcrting the retinal 
iinflg(i led him to the. concliwion that 
visual direction was not dependent 
upon tactual direction. Wooster (38), 
following Stratton’s method, found 
that, visual perception of the amount 
of error was tlie most helpful single 
factor in mastering a new space habit, 
and WHS n9 efficient as the tactual and 
kinestlietic factors combined in active 
touch. Ewert (11) agreed as to the 
primacy of visual receptors in spa¬ 
tially coordinated activity within the 
field of vision. He empi)asi;?ed the 
typical motor leavniug caivvcs of his 
subjects and contonded that the proc¬ 
ess of reeducation after distortion of 
tlio visual field consisted simply in 
learning by trial and error to readjust 
motor behavior to new visual cues, 
rather than in any change in reference 
of the sensory data. Contrary to 
Wooster, however, he found tliat read¬ 
justment occurred where there, were 
no ov(;rt localizing movements, al- 
tliough he admitted that gross adjust- 
mg moveiiumte might be replaced here 
by eye and Imad movements and by 
those involved in verbal activity. Fi¬ 
nally lie pointwl out the influence of 
instruction and the ability of the hu¬ 
man subject to inhibit sense data from 
receptors wliicb might distract from 
the task in hand. 

Recently Clutefoi'th (6) has demon¬ 
strated by an interesting technique the 
discrei>ancy between the visual and 
tactual-motor perception of spatial re¬ 
lationships, and the difficulties in trans¬ 
lating tactual-motor sense data into 
visual terms. 


Results obtained with rats have 
proved suggestive of problems involved 
hi human learning. Watson (36) con¬ 
cluded, after extensive experiment, 
that the learning of rat.s in a maze was 
entirely dependent upon kinesthetic 
eue-s, each movement being the cue for 
the following one. Hunter (13, 14, 
15, 16), Lashley and Ball (20), Dennis 
(8), Maofarlane (22), and Dorcus and 
Gray (10) have called in question the 
adequacy of this theory, although the 
rOIe of vision was not specifically in¬ 
vestigated. Perrin (23), one of the 
first to test blindfold human adults 
both with pencil and paper mazes and 
in an outdoor circular walking maze 
found that ability to run the maze de¬ 
veloped with the ability to describe it 
verbally and graphically and con¬ 
cluded that human maze learning was 
perceptual and ideational rather than 
sensory. 

Weaver and Stone (37) and Lindley 
(21) found that the performance of 
blind, anosmic, and bliiid-anosmic rats 
in a maze differed very little from that 
of sceii^g animals, but just after Wat¬ 
son had popularized the proprioceptive 
theory, Florence Richardson (30), work¬ 
ing ill his laboratory, found that blind 
animals were at a decided disadvan¬ 
tage in learning to solve certain prob¬ 
lem box situations and to jump from 
one siuall platform to another. Subse¬ 
quently Dennis (8) and Walton (34) 
showed that when the experimental 
arrangements in the maze were such 
that vision could be used to advan¬ 
tage, the animals depended predomi¬ 
nantly upon visual cues. 

All studies of the effect of vision in 
adult liuman maze learning have shown 
that vsuul aid greatly reduces errors, 
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especially in tlie initial stages of learn¬ 
ing. Brown (2, 3) whose subiects 
walked through a maze made hy 
wooden troughs laid on the floor, found 
that persons allowed to see the ceiling 
and upper part of the doors and win¬ 
dows learned in fewer trials than those 
blindfold. His findings disagreed with 
Perrin's, however, in that the subjects 
were not able to draw or describe the 
maze after they had Icanu'd it. 

The stylus maze has been the nn)st 
frequently used instrument f(»r the 
study of adult learning. Carr’s (4) 
invention of the slot maze and liis 
elaborate studies of the effect of visual 
guidance by this means all confinuecl 
the effectiveness of visual ai<l in motor 
learning for adults. Carr and 0.s- 
houru (5) found that vision during tlic 
initial trials reduced both the eri'ors 
and the trials, although errors more 
than trials. In. three of four eases, the 
effect was even greater during the po.st- 
visual ])criod than duj-ing the visual. 
Peterson and Allison (24) achieved re¬ 
sults similar to Carr’s \vhen the visual 
exposure of the maze was measured hy 
time instead of by nuinber of trials. 

Koch and lifkesa (19) found that see¬ 
ing siil)jects were superior to blind suh- 
jeels ill learning a stylus maze. This 
was contrary to a jiriori opinion, .since 
the situation seems analogous to tin; 
usual learning methods of the blind. 
Moreover, those who had once had 
sight did better thiin those who had 
been blind from birth, tlie itiLelligence 
level being, of course, the same. Con¬ 
trary to tlu'se. results, Knotts and 
Miles (18), comparing the maze learn¬ 
ing ability of lilind and seeing iiuli- 
vicluals from twelve to twenty-two 
year.s of age, found the blind suixMor 


by all criteria. Exnniinalion of iVie 
authors’ graphs, however, show.s that 
the differences were very small, and 
the more successful leariif*rs among the 
blmd w'CTC those whose hlindne.s.s wa.s 
due to accident after five years of age. 

Twitinyer (311) found that .subjects 
who casually watched another person 
learn a maze, without, oxjiecting t,o 
learn it tluMUsidves, did lielter in the 
early stagas of learning than the bliiul- 
fold subjects, though a highen'frieieiiey 
was attained in less tinu' by the biiiul- 
fold practice. Time nas the (.mly cri¬ 
terion of learning in this study, how¬ 
ever, and error analysis might have 
given different rcKulis. 

Tlie preceding stuflie.s .scerii defi¬ 
nitely to est.jililisli that the adult de¬ 
pends to n, very great e>{tent upon vis¬ 
ual guidance iti liis ordinary niutor 
lotirniiig. But the question riiiuains 
whctiicr this is the last stage of a de- 
volo])ment which began with domi¬ 
nance of tactual-kinest hotie cues. Tin? 
assumption hua often been made ih.at 
children begin with dontinanee of ki- 
noathesia in the responding organ and 
gradually shift to vi.siuil dominance*, 
l) 0 .ssibly substituting the kimjsliie.sis of 
eye muvenu!iit.s, at about puberty. 
Invo.stigati()u.s of sensitivity to tactual 
stinuil.atioii in children and achilts, 
both bliiul and sjudng, l>y Renshaw, 
Wherry ainl Newlin (2C), 27) and of 
primitive, irihes by Rivers and Mc- 
Dougall (sec 27) hav(? been inteiqireled 
as sLibslaiitiating tlii.s theory. Inspi'C- 
tioii of tlie ilala, hu\\’{‘\’er, t lirow.s .some 
doubt iqmii tliese conelusions. Do 
Sanctis’ (9) maze experiment also in¬ 
dicated a shift, tlu)ngh af. a sonu’wliat 
carli^-r age. 

Rice’s work with youiig cliiklren i.s 
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in. sumo respects (lie direct, iintecedent 
of the present study. Inciclental to 
lior investigation upon ‘‘Tlie orienta¬ 
tion of plane Hgiiros as a factor in their 
])e.r{:(?ption by ciiildren,” (28) she found 
that success in rci^rodncing a figure, 
wiielher from the model or from mem¬ 
ory, was more closely related to per¬ 
ceptual development than to motor 
control. This the author cites as in¬ 
teresting “in view of the axiom derived 
from the re.sponae bypotliesis that ac¬ 
curacy of motor response is a basis for 
accuracy of perception and later of 
thought.” (28 i>. 141) There is the 
possibility of the interi)retation that 
perceptual development is re.spon9iblc 
for the level of motor coordination. 

Bice’s third study (29) wsus an at¬ 
tempt to discover and analyze eye and 
hand movement occurring during an 
act of perception. Her subjects \v(‘re 
10 pairs of twins between 4,0 and 7.10 
years of age. After a series of Initial 
tests in which the child’s eye and hand 
movements were recorded while he 
looked at a geometrical figure and his 
ability to reproduce it on a Ijiackboard 
was tried, one of each set of twins was 
given a training course. Five children 
watched a briglit yellow knob which 
traveled inechanicany around a dia¬ 
mond slia])ed i)ath on a black 
background. The uthor five children 
followed the knob with tlieir hands but 
were not allow'ed to see it. There 
were nine tcn-sccoiid trials in all, three 
at a time one day a week. Automato- 
graph records of the hands were taken 
and the eye niaveineiils pliotographed 
on tliD first and lust trial. The control 
group duriiig this period only looked at 
thf^ original card ropiusenting the 
(liiLmoiid. 


The author found “no transfer effect 
of any kind from imposed practice of 
eye and hand movements on eye and 
hand movements of an unrestrained 
nature used during observation of 
plane figures.” The synchronized 
records of eye and hand movements 
showed no relation between them, 
either initially or after practice. There 
was a practice effect in the specific ac¬ 
tivity undertaken during the practice 
periods, i.c. the child learned to follow 
tlie moving knob. There was also “a 
posvsible transfer effect of this practice 
on the rather indefinitely defined ac¬ 
tivity of drawing the figure observed.” 
(29, p. 47) Even the last mentioned 
positive results are questionable. 
However, the interesting point for the 
present study is that four of the in¬ 
stances of possible gain were from the 
five children subjected to eye ti’ainiiig, 
while only two were from the five 
given hand training. 

The results of this experiment, in 
conjunction with the previous finding 
that reproduction of a figure was re¬ 
lated to perceptual rather than motor 
developmental level, suggest that vis¬ 
ual <liita are dominant over those from 
other receptors in the education of eye- 
hand coordinations in tlie young cluld. 

H. APPARATUS 

Choice of apparatus for the experi¬ 
ment presented difficulties for several 
reasons. The problem required (1) 
that visual and manual cues be equated 
in manner of application, (2) that they 
might be given separately, and (3) 
that there should be. a test of their rela¬ 
tive effect. 

Rice’s (29) apparatus met the ro- 
quireinciit of separ.'ito hand and eye 
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training, but lier method of testing by- 
drawing the diamond introduced many 
new factors into the reproduction situ¬ 
ation. As her own results showed, the 
ideal situatiorv -would be one in which 
the child was shown how to do a thing, 
and then asked to do exactly that 
thhig. This ideal was not entirely 
realized, but a closer approach was 
attempted. 

After some preliminary experimen¬ 
tation with maze patterns, a block de¬ 
sign was selected. This -was similar 
to Dasheill’s (7) in his study of direc¬ 
tion orientation in the rat in that it 
was a block pattern with no culs-de- 
sac other than the edges of the maze. 
Converted into a slot maze, similar to 
that designed by Carr (4) and.popu¬ 
larized by Young (39) in the “Boy and 
Shoe” model, it furnished an instru¬ 
ment in which the child might watch a 
stylus travel a chosen path through the 
blocks, and then be asked to guide a 
similar stylus through the same path 
in an identical maze. Similarly, his 
hand could be guided through the path 
without accompanying vision, and the 
relative value of these two methods of 
guidance compared as to their effec¬ 
tiveness in the ability to reproduce the 
pattern. This study was not con¬ 
cerned -with the relative value of 
guided and unguided learning, but only 
with the relative effectiveness of t-wo 
rnethods of guidance. 

A preliminary study with 15 chil¬ 
dren between the ages of three and five 
years showed that the task offered suf¬ 
ficient difficulty for differentiation. 

While the “game” pleased most of 
the children at first, it soon became 
evident that some reward was neces¬ 
sary to insure continued effort. An 


animal cracker at t!ic end of Ihii test 
maze, concealed in a small box which 
opened when the child was Huccessful, 
proved to be of lasting interest. 

Figure 1 shows a surface view of the 
mazes. They were of hard wood, built 
up in layers. They were both 39 by 
39 cm. square, with a solid border on a 
level with the top surface of 6 by 6 cn\. 
blocks. The bases of the two were 
solid boards, 24 mm. thick. 
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Flo. 1. Srj-tipxcia Vuiw ov Mazf. 

The (lotted lino indicates tlw path trav¬ 
eled by the knob on the pracUco mn?;o. 

The practice maze had fiir its sc*x;- 
ond layer two boards, 12 mm. thick, 
which werc5 separated along their fac¬ 
ing edges by 17 mm. This line, of 
aeparatinii followed the dotted liiu; 
shown in figure 1, forming the de.sircal 
maze pattern. Similarly, two boards, 
13 mni. thick, formed the third layer, 
separated along the pattern lino by 9 
min. Thus the edges of this groove 
overhung those of tlie second layer 4 
irmi. on either aide. In addition, 
grooves fi mm. doev) wore, cut in tlu; 
top surfact^ of Ibe.ac! boards to form a 
block pattern. The to]) layer was eC 
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blocks 13 nun. thick, carefully fitted 
to the surface blocl^s of the third layer. 
When couiplote the pattern groove was 
38 miu. deep, while the depth of the 
remaining grooves was 19 mm. The 
whole was painted a rich blue, and the 
lighting arranged from the side so that 
tlio grooves were in shadow and the 
difference in depth Avas indistinguish¬ 
able to casual examination. 

The floor and sides of the wide 
groove in the second layer were lined 


III starting position, the knob stood 
at the edge of the board in the groove 
indicated by the arrow in figure 1. 
The end of the belt extending through 
the exit was hooked to a shaft re¬ 
volved, through a reduction gear, by 
a synchi’onoua motor, and as the belt 
was wound the attached knob trav¬ 
eled the indicated path, requiring 17 
seconds to reach the exit. The me- 
chanics are shown in figure 2, When 
the trip was completed, the knob was 



Fic. 2. Diagram of Ai>paiiatxi» fou Pulling the Stylos of the Practice Maze 


with sheet till, and a Singer sewing 
machine belt 8 feet long was iiiBertcd, 
tlie ends projecting through iioles in 
the maze side at the points indicated 
by arrows in figure 1. The corners 
against which the belt rubbed were 
rounded and brass rollers inserted. 

A .stylus 69 mm. high wa.s attached 
to tlic belt, with brass disc roller 
guides, 11 mni. in diameter, above and 
below the point of insertion. The 
knob of light yellowish composition 
was 12 mm. in cliamelta-, 24 inin. Iiigh, 
and extended 31 nim. .‘ibuve the sur¬ 
face of the practice boai-d. 


pulled back to the starting point by 
hand. 

The test boai’d had only two layers 
of blocks, the under layer 4.4 cm. 
square, making the groove width at 
this level 25 cm. A single brass disc, 
2 cm. in diameter, was attached solidly 
to the bottom of the stylus, which was 
in appearance identical with the prac¬ 
tice maze stylus. It could be moved 
freely in any direction tlirougli all the 
grooves of the board, but could be 
lifted out only at the exit. 

The mazes were placed sid(; by side 
on tables of the same height, hlach 
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wiis i’iu;los(‘(l on tliri'i* si<U's l)y ln'aVfi- 
lK).'ir({ 7(i l■.lu. liigii, painlfd 
(figure Flanges 12.5 cm. witlc <'x- 
U'luling oJilward at a sliglit jnigle 
luOix'd to ]ir(‘V(‘nt. iwrii^heral distrac¬ 
tion of ^■i.siol 1 . Oi’ay cuid.ains coti- 
ccaU'd l\w ina’Acs wUcn desired. 



I’m. )t Ma/I’Is Ri;,\i)v Ktm Use. I’ltAi'ni i-: 

M AZK 'iHi 'I II Vi UiiiHf; I'csT M Azn 

'I'o THv: I-Krr 


A chin n'.sl, adjuslahlr lo ihe li(*iglil 
of tlu’ child, Could he allaclird li» Ihc 
front of tlu' lU'Mctici' inazi*. 

Flash-light Imllts in.s<*i'tc<l in caial- 
!:>oni'd cylinders 4 ein, in diameter, with 
the refli'Ctt*v end evd sl:vutiug, were let 
into l.lu' luaiv'er hoard at tin- fi-onl 
edges 7.5 cm. al'ova* (lie iimze .'^urfai'e, 
d'li(‘se, on one circuit with 2 di\v cells 
for the -1 lights, satisfactorily lighted 


lh(' small light gray enclosure nf I lie 
ni:iz(‘. Ilayiigiil. was liinmu'd in tlie 
room l)y tan shades at the tlin'e small 
wiiuhiws. 'I'iie angli* al uhieli the 
lights wen* ]>laced allowisl the light 
to lie refli'o.tcd from tlie .surface of (hr 
Mocks without petu'traiing intri the 
groo\-e.s. 

At. the C(UT(‘c( evil fi'oia the test 
maze, au op(aung 1.5 cm. high ami 12 
cm. long was cut in the heaver hoard. 
'Diroiigh this could he si'cn a smull 
Irrass liox, 84 liy 41) itiin., its lop 
sUglitly ;vl>ove the h*vel of the nuize 
.surface. This was wiia-d so (hat \vlieii 
(lie eliild reaclied the evil hy tlu* eor- 
rect route, the exi)erimeider could 
(ouch a l*ut(<ni wliioli released the lid 
catch, allowing l.hi^ lid to s|)rlng open 
am! reveal an animal cracker within 
(lie Ikix. 

Wiring coimeel ions heiU'iilh tin* 
luhle were coma'idi'il i)y a, curtain. 
'I'ln* exjx-riiin'iU.er sal to the right, of 
tlu* practiei* maze wln'ii* she iiuinipu- 
laicd the motor and llu' lights. l >ur» 
ing Mi(> Uvsts slu* stood to the right iif 
(he child, where .she could waleli hi.s 
pi'rformanec. A drawing lioard wa.s 
supporlevl liy tiu' (dps df the ,‘idjnining 
lu'av'er luiard walls (*f the Iw'o enclo¬ 
sures. 'Fhis lu'ld (id* O'l'ord l>l:inhs 
mul the l)\dton »u”'’''ding the eonkie 
I >ox, 

'^rin* record lilaok w as a reprodiict icui 
of tlie in az(* with widi'i' alleys, im wliich 
the experimenter traced I In* i-hild’s 
path in red p<*iH‘il. 

Ul. SKUU'.S I 
.1. l s tiiifl /iriiri'iliin 

I‘'ifl<-rn eliildren, i-.'inniug )ii age fiDin 
lliirly'f|\‘e Id lifly sev i'ii niduihs in 
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(Jelolicr, 1931^, \V('i'(‘ tin’ siihjrclf^ for 
lli<‘ tirst jjavt of llir cxpcTimcht.. 'Hu'y 

woi‘0 ii.ll iitlcndiniii the Child Jnstituto 
of the Jolius lioiilsius University. 

Tho eliildiTii wri o dividod into tliroe 
groui;>s, iriiitclicd for ohi'onologiciil ago. 
'Tho InirlUgonoc QuoiioJit for oacli 
child liiid bocii d<'l.ovniiiiod by tho Stsin- 
forrl lUn'ision of the Binnt Soaio, hut 
in view of l.lic doubtful roliiibility of 
inb’lligoiKic ratings wiLli such young 
children, the .I.utelligejico Quotioiil; wn.'? 
rogiirdod less in th(‘ grouj»ing thaii 
clii'onologiciil age and ol;>sorvational 


1.0 give ilii.s gTou|i any advanlago thiit 
iniglil. accrue from superior iiilelligence. 
Proliiuinary work witli 0 adults showed 
that this ineliiud ]u-eRontcd snine difii- 
culty to them also. Only one learned 
after 3 demonstrations, four required 
4 to 6 deinoiistrations, and one laid 
not learned after 9 demonstrations. 

The experimental work on the first 
training series continued from Novem¬ 
ber 7, 1933, through February 1934. 
'I'hc Institute Christnias holiday in¬ 
cludes the month of January, so that 
thei'c was au uaavoidabli^ five weeks 
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A(jc and Jtitellimiueit Quolicnl of subjc^’.^s 
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L’stiinati'.s of the child’s idnlity in his 
iitfack upon prohleins in his daily play 
life. The results seeni to have con- 
finiu'd the feasibility of this plan. 
Tallin 1 gives tlu’ ug(‘.s and rid.(4ligencc 
(inotlenls at. the In’ginjung of tlic 
study. 

ddie avei-age superiority of Group 
III was considered no disadvantage, 
since the prelimunivy work with a simi¬ 
lar grou]) of children had already 
•sliiovn tli(‘ iiK'thod used with tlii.sgrou]) 
(mechanical guidance witliout vi.sion) 
to be till' bai'dest, find in view of the 
motor h'aniiiig theories, it was planned 


interim in the study. As will be seen 
later, it fippcared to affect the. learn¬ 
ing very little. 

Kacli child wa.s given 6 practice rims 
and 2 tests at each period. A test 
followed (*ach 3 demonslralion.s. If 
the child succeeded he was given a sec¬ 
ond test immediately, and a third if he 
succeedcal iqioii that. The criterion 
of learning was 3 sllccessi^'e correct re¬ 
productions. A small amount of re¬ 
tracing, if ids final decLsion wa.s correct., 
was not counted again,st him in these 
tests, however. If he had not .suc¬ 
ceeded after nmi't.y-iiine t.o one him- 
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di ed and two training trials and tliirty- 
three to thirty-four ieats, the training 
was discontinued. 

Group I—Visual and Manual 
Guida7ir.e 

Children in Group I were allowed 
both to watch the knob and to grasp 
it lightly wdth the rigid, hand ns it. 
traveled from the .start to the exit. 
The supposition was that this combi¬ 
nation of the i.wo methods of tuition 
would ])rovc the most effective since 
it seemed to duplicate the. \iaual com¬ 
bination of visual and tuctual-kines- 
tiiotic stimuli in the child’s cvery-day 
learning of eye-hand coordinatioirs. 

Group II—Visual Guidance 

Children i[i Group II were allowed 
only to watcli tlie knob. A chin rest 
was adjusted to the chiUr.s height, and 
he was instructed to place ids hands 
on the edge of the maze. Further at¬ 
tempts to conti'ol head movements 
seemed inadvisable with such young 
children. As a matter of fact, most of 
the children kept tlu'ir heads quifu* still 
so far as the expeiinumter could ob¬ 
serve. 

Group III—Manual Guidance 
wilhout Vision 

Children in GrouiD III Were Jillowed 
only to grasp the knob with tlieir riglit 
hands, ajid follow it around manually 
without seeing it. A gray curtaiii 
hung before the practice maze, and 
the arm was thrust through a slit. 
The maze lights were not turned on, 
so that the darkened intei’ior was a 
further prevention of any accidental 


glimpses. griiui), also, was aU 

lowed vision on the tests, .sinre it 
seemed ilesirable (o give .'^11 3 groups 
tlie same chance to juofit from any 
learning occiirrmg d\iring the tests. 
Witli all other (•onclitions constant, any 
difference in results shoiiltl he due to 
the difference in tlu* training. 

The experiineiitMl loom was to (he 
rear of tlie lionse., apart from tlie inain 
play rooms. The furnishings were 
familiar to the child, and kept curistant 
tliroiighoiit thoexperinu’ul. ’'Ihc noise 
of the converter ami motor, the me- 
chanics of the traveling knob, ami the 
llghl.s wdirc all matters of interest at 
first. Some of t)u‘ children soon tiis- 
rcgard(‘d th<Mii, others continued to 
manifest some eurioBity. The ideal 
arrangement, of course, W'ould have 
been to have those isolated. Ilo^vom^r, 
the children who continued to exaniine 
tin* a(*t.-up when allowed were the more 
alert, oklor cliildron who were quickest 
to icarii. Consecpicntly, this interest 
did not appear to act as a dist ractiom 

The child was brought from his [)lay 
to tin* exporiiuental room by the ex¬ 
perimenter. On the first day lie was 
first shown the test inaze nml in¬ 
structed as follows; 

“You five, all these paths. Ih're i.s a 
little knob that will go anywhere I 
move it. Now watch ami s«;c. what 
happens when I make it go a ci rtain 
way.” 

The expcrinu'iUer ijuickly nuned the 
knob thruuKh the correct piitli to llu; exit, 
luid opened the i-uokie box. The child waft 
enco\irnKOd to look in iiiul tnke the cookie. 
He Wiis told that Ik* might Imve it. when lu; 
left. Fie. wa.s then t.lic pi'acticc maze. 

(.Iiihlrea of (tioupH I and 11 were told; 
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“Now I am going to show you on 
this board the way that little knob 
must go to make the box open. This 
little knob will only go the right way, 
and you may watch it. You must 
watch it carefully and learn the way it 
goes, so that you can make that little 
knob go the same way. I will let 
you watch it several times, and then 
you may try it on that board. When 
you get it right the box will open.” 

Tor Group I, the further instruc¬ 
tions wore: 

“Put your fingers on the knob. 
Don't hold it tight,” 

For Group II, the addition was: 
“Put your chin here and your hands 
here.” 

Children of Gro\ip HI, when taken 
to the practice ma?:e, were told: 

“I am going to let you put your fin¬ 
gers on the little knob here and feel 
the way that little knob must go to 
make the box open. This little knob 
will only go the right way, and you 
may feel it, but the game is not to 
see it. You must pay attention and 
learn the way it goes, so that you can 
make that little knob go the same way. 
I will let you feel it several times, and 
then you may try it on that board. 
When you get it right the box will 
open,” 

After each trip of the stylus, the 
curtain was dropped before the maze, 
tlie lights turned off, and the knob 
drawn back to the starting point. This 
short interval served as a brief rest 
period for the child. 

After 3 guided runs, the child was 
led quickly to the test maze and told, 
“Sliow me the way it went.” The ex- 
perimenLer drew a record of the child's 
peiforinaiice in red j>encil upon the 


record sheet. Time was taken with a 
stopwatch. 

After the first period, the instruc¬ 
tions were merely “Watch (or feel) 
carefully the way it goes, so that you 
can show me and make the cookie box 
open.” Exhortations were confined 
to: “Watch (or feel) carefully;” 
“Watch (or feel) where the turns are;” 
“Try to remember the way it goes,” 
and “You must learn the way the 
little knob goes if you want to make 
the cookie box open.” 

In the beginning each child was 
taken only twice a week. This proved 
unsatisfactory both from the point of 
view of time consumed m the series and 
for the child’s optimum learning, 
From the first week in December on, 
each child was taken every day apart 
from the unavoidable interruptions 
due to illnesses and holidays. 

B. Results: Series 1 

From the record sheets, the follow¬ 
ing data were used as indications of 
learning: (1) the number of trials to 
learn; (2) the total distance covered by 
the child, measured in number of 
blocks passed, and tho average num¬ 
ber of blocks passed per test; (3) the 
total number of turns and the average 
number of turns per test; (4) the total 
number of right turns and the average 
number of right turns per teat. The 
form of the learning curve, and the 
order of fixation of the turns were ob¬ 
served as of incidental interest. In 
addition, comments and illustrations 
of particular features of the learning 
in individual instances may furnish 
valuable insight into the process. 

Numher of Trials. Tabic 2, column 
3, shows these data. 
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No child binder forty-eight months 
of age learned the maze. Whether 
Child N would have learned it, had 
his practice continued, cannot, of 


the two who were given (udy viyiuil 
guidance learned w-iih ajiproxiinately 
half as many deinonsiralions ns did 
those who were allowed (o place ihoir 


TABLE 2 

Number of tr-iah and teats, average numter of blocha passed, average, number of lurna ajid 
average number of correct turns for each child in Series 1 


Less than 90 practice trials indicates that the child succcssfnlly completed the learning 


cnii.D 

AtiU 

NUUBEB 

OF PKACTtCK 

TUIAUI 

NtiuneH 

IIP tkhth 

AVP.UA«S 
NUMNBR nr 
Ill.lirKH f’ETl 
TEsr 

AVEIIA«S 
M;UI<L'lt (IF 
TciHNo rnit 

AYBnAOD 
MUMIlEn OP 

nUilIIT TlfllNB 
TiSIJ Tr.4T 



Group I. Viauid and manual guidiincc 










A 

57 

GH 

29 

lfi.2 

16,5 

5.2 

B 

4a 

78 

29 

17.0 

20,3 

4.5 

C 

47 

102 

34 

10.5 

19.4 

1.5 

D 

40 

102 

35 

18-8 

15.0 

2 2 

E 

ari 

102 

34 

8.8 

17 9 

0,l> 

Avernge. 

14 4 

17.8 

2 8 


Group II. Viguid guidance only 


F 

67 

36 

14 

10,15 

11.9 

4.8 

a 


30 1 

15 

14.3 

8,3 

0.1 

H 

47 

102 

34 

20 4 

10,4 

1.03 

I 

1 46 

1 102 

35 

13.4 

1 9-5 

, 4.G 

,i 

1 36 

j 99 

33 

23-2 

14 9 

1 1.05 

Average.] 

17.0 ! 

11 0 

3.5 



Group 11 [. 

Manual gaidatico only 



K 

52 

102 

34 

10. r> 

12.0 

2.!) 

L 

49 

102 

34 

20.3 

14.7 ' 

2.9 

M 

45 

99 

33 

19.4 

U.O 

2 2 

N' 

43 

54 

18 

15.0 

8,0 

2 7 

0 

36 

102 

33 

17 0 

U.l 

0.9 

Average. 

17.8 

12 5 

2.3 


^ Due to ihuess, Child N did not complete the learning series. 


course, be stated definitely, but in view 
of the fact that the three older chil¬ 
dren ill his group did not learn it, it 
seems extremely doubtful. 

Of Uu; four cliildien wlio learned, 


hands upon the knob as it traveled. 
Tliesc children wire remarkably well 
matched, ddu! avei age age and lutid- 
ligence Quotient of the two in Group 1 
were identical wilh tliu.se; of the two in 
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Group II. Cliild A and Child G, the 
two with the liigher Intelligence Quo¬ 
tients, were ratlier iiegativiatic and 
bored with the "game”; Ciiild B and 
Child F were cooperative and inter¬ 
ested. Thus, factors other than the 
difference in training method seem to 
cancel out. So far as any conclusions 
can be drawn from the performances 
of four children, with resixjct to tho 
number of trials, visual demonstration 
alone was superior to manual guidance 
with vision. 

None of the children in Group III 
learned the maze. The two oldest 
were fully the equal of the successful 
children in general ability, and were 
two of the most cooperative and inter¬ 
ested children in the experiment. Ap¬ 
parently manual guidance without vi¬ 
sion (though with vision allowed on the 
tests, so that they were not unfamiliar 
with the appearance of the maze) was 
an ineffective method of training in 
this experiment. 

Since the ratio of tests to demon¬ 
strations was 1:3, except when the 
child was successful, extra tests indi¬ 
cate isolated successes. Table 2 indi¬ 
cates that Child A made four success¬ 
ful reproductions before he was 
successful three times in succession. 
The first of tlicse occurred after 57 dem¬ 
onstrations, Child B also produced 
one additional true pattern, also after 
57 demonstrations. Child G succeeded 
once after 30 demoovstrations. Child 
D and Child I, although neither 
reached the criterion of three correct 
runs, each have one correct pattern to 
their credit. No child in Group III 
made even one correct reproduction of 
the patli through whicli his hand waa 
guided 100 times. 


Distance covered. Table 2, column 
5, shows the average distance per test 
covered by each child. Table 3 gives 
the averages in each successive five 
tests. The length of the true path 
was 16 blocks. Group I is nearest to 
the standard on the average, Group II 
next, and Group III last. 

Inspection of these data reveal small 
differences between the records of the 
groups as wholes, or between the per¬ 
formances of those who did and did 
not learn. The individual differences 
are much higher than the average dif¬ 
ferences. Either distance covered is 
not a criterion of learning in this type 
of maze, or the number of subjects is 
not large enough to demonstrate defi¬ 
nite trends. Graphic analysis, how¬ 
ever, gives an indication of some dif¬ 
ferences which might or might not be 
verified in study of a larger group. 

Graphs 1 and 2 are drawn from the 
averi^c number of blocks per each five 
tests (table 3). Graph 1 shows group 
averages for the successful and unsuc¬ 
cessful children in Groups I and II 
compared with the average of their 
mates in Group III; graph 2 shows in¬ 
dividual curvcvS for Child D and Child 
I who each achieved one successful re¬ 
production, and their mate in Group 
III, Child N, who did not complete 
the practice series. 

These curves show that the success- 
jul children in Group I began with 
much excess distance, which they elim¬ 
inated, while the successful children 
Group II began below the standard 
and worked up. With the unsucccss- 
fnl children, tlie exact i-everse is true. 
The children on the bordcrlhio who 
produced one successful test but not 
three conform to the tendency for the 
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ticular regret that his trials could not 
be continued. It would bo possible, 
on this maze, however, as his pcrfoim- 
ance shows, to approximate the cor¬ 
rect distance throughout the tests and 
yet never achieve the true pattern. 


which useless movements are slowly 
eliminated. Yet with manual guid¬ 
ance alone, complete learning in this 
problem did not occur. The addition 
of vision was necessary to bring .suc¬ 
cess. Moreover the short curve of 



Graph 2. Numiieii or Blocks Covered in Averaob of Each Five Stjccbssive Tests 
IN SlSUlEH 1 

Children Hueeessful on one test, but. not on threo in succession, and their mate in Group 
III. Group I: Child D-; Group II: Child I-; Group III: Child N — 


These differences in the direction of 
the deviation may be due only to indi¬ 
vidual variations in so small a group. 
On the other hand, they may reflect 
the effect of manual guidance. Where 
niamial guidance was given exclusively 
or in part, such learning rb occurred 
was ciiarucieristic of the motor type in 


Group II is very much like the second 
half of the curve of Group J. This 
suggests the possibility, at least, that 
the children who had visual deinon- 
stralion only (Group II) did their pre¬ 
liminary exploration visually, and that 
tliosc who failed to do .so in this group, 
failed to learn the maze. 


Melchek: Children's Motor Learning 329 

TABLE 3 

Disiatice and turji^ for each child as shown b^lbc averayv. for each five Rurce.t.'nvr Icsh 

Group I 


Average number of blocka per five tests 


A 

1 20.8 1 

11.8 

14.4 

18 4 ' 

15.4 

17.0 


. 

B 

26.4 1 

11.6 

15.6 

15.4 ! 

17,0 

16,2 



C 

13,4 1 

6.8 

7.8 

10 6 

10.2 

12.8 

15, 

5 

D 

18,8 ! 

22,0 

10.0 

21.6 

16 fi 

10.8 

17. 

.4 

E 1 

8,2 1 

11.4 

10-8 

10.6 

6 2 

8.2 

5 

5 

Average.. 

17.5 

12.7 

13.5 

15.3 1 

13,1 1 

14.2 

1 12.8 


Average number of turnsi per five testfl 


A 

12.2 1 

5.8 

10,2 

12.8 ! 

8 8 

12.5 ' 

I".. 

B 

14 0 1 

11.2 

10.0 

9.2 ! 

11,6 ' 

(111 


C 

1 ^ 

2.2 

2.4 

6 4 ' 

fi 2 ‘ 

B.8 

10.0 

D 

11.8 ' 

17.2 

12.2 

15 G 

15 6 

i:i.2 

H 4 

E 1 

4,4 

7.0 

9-4 1 

6 4 

1,6 

2.0 

0.8 

Average.,, 

0,4 

8,7 

8.8 1 

9 9 

8.8 

9,3 

8,4 


Group II 


Average number of blookw per livo tests 




17.2 1 

14.6 
24.4 
14.0 

22 0 

18.2 

14.0 

22.8 

13.8 

30 0 

i 

20.0 ! 
13.4 

1 26.0 

12.8 

1.3.8 

22.6 

16.4 

13.8 

10.8 

17.3 

15,0 

18.n 

Average.,. 

1 17,8 

18,4 ' 

19.9 

1 20.0 

10.4 1 

16.7 

17,0 


Average number of turns jmt live tests 


P 

G 

II 

I 

J 

9.8 

9.0 

10.0 

7.8 

9.0 

13.6 

9 0 
14.8 

9 8 
13.0 

10.0 

8.4 

12.0 

10.2 

15.2 

12 4 

9 2 

16 4 

5,8 

90 ' 

I0.fi 

7,4 

9,8 1 

13.0 

8.4 

9 8 
12.3 

Average...' 

9,1 

12.0 

13 2 

12 7 

10,7 

10.1 ' 

10,2 


Group III 


Average number of blocks |wr five tcRts 


K 

12.2 

15.0 

16.4 

20.2 

19 2 

18 (> 

13 2 

L 

33.2 

25.4 

18.0 

15 4 

14.4 

u.-a 

20.5 

M 

15.0 

27,4 

25.0 

15.0 

20,0 

22,0 

17.0 

N 

14.6 

14.4 

15 4 

15.3 




0 

28.6 

19-2 

12 6 

13.0 

18.2 

10.0 

18,3 

Average.. . 

20.7 

20 3 

17.5 

15.8 

17.9 

17.9 

17.3 


Average number of turufl per five teats 


K 1 

10.4 1 

10 4 

11.0 

14 2 

17.0 

1 ^ 1 

10.0 

L 1 

20.8 1 

1 20,6 

1 14.6 

11.8 

1 9.G 

11.0 1 

11 8 

M 

10 0 

12 6 

12.4 

7.2 

, 11.2 

l(i.4 

11.0 

N 

8 6 ' 

8,4 

8.0 

6,3 




0 

18.2 

13.4 

8.4 

5.8 

14 6 1 

9,0 

13 0 

Average,. . 

11.8 

13.0 

11 4 ' 

11 2 

13.U 

13.6 

111 1 
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NumbeT of turns. Table 2, column effective in producing the correct 
gives the data for the number of amount of distance covered and the 
turns. The correct number of turns correct number of turns, on aye7’affe. 
was 9. The average for Group I is None-the-less, the correct reproduc- 
closest to the standard, that for ir next tion of the pattern occurred much 
and III last. This is the same order sooner by the second method, 
that was shown for distance, though. The curves drawn from, the aver- 
the differences were not quite so large, ages of turns for 5 successive tests in 



Graph 3. Number or Turns in AvBRAan op Each Five Successive Tests in Series 1 
Curves for successful children in the seeing groups and their mates in Group III (heavy 
lines) compared with curves for unsuccessful children in the seeing groups and their mates 

in Group III (light lines). Group I; average A, and B ; average C and E-; 

Group Ill averageF and G ——; average H and J-; Group III: average K and L—; 

average M and O —.— 

In either ease, the number of subjects table 3 show the same general charac- 
and the size of the difference is not teristics as those for distance. Coin- 
large enough for statistical reliability, parison of the two sets helps to sum- 
But if the direction of the differences is marize the observations possible from 
taken at face value, then it appears these measures of the learning. In 
that the combination of visual and the following, 15 bloclcs and 9 turns are 
manual guidance in Group I was most taken as the “standards’^ in d^ance 
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and turns, and deviations above or as in distance. Fa27ii7'e apparently re- 
below these are called simply plus or suited from lack of initial excess activ- 
rtiinus variations. ity, or random exploration. 

In Group I the successful children In Group II the successful children 
vary in distances from 8.4 to —3.3 varied from -.7 to +1.4 blocks, or 
blocks, or through 11,7 blocks; tile ttw- through 2.1 blocks; the unsuccessful 
successful irom —4.2 to —6.8 blocks, from +11.4 to +2.7, or through 8.7 
or through only 2.6 blocks. In turns, blocks. In turns the successful chil- 

laL. 



14 3 4 5 6 7 

Graph 4. Number op Turns Coverbu in Avbragb op Each Five Successive Tests 

IK Series 1 

Children successful on one test, but not on three in succession, and their mate in Group 
III. Groupl: Child DGroup 11: Child I— Group Jll: Child N 

the successful children vaided from dren varied from+2.3 turns to 0; the 
+4.1 to —.5 turns, or through 4.6 unsuccessful from +5.4 to +.5, or 
turns, while the unsuccessful varied through 4.9 turns. Success from 
from —3.1 to —5.1, or through 2.0 this method of guidance, then, appears 
turns. Requirements for success by to require almost no excess activity in 
this method of guidance, then, appear distance and a similar close adherence 
to be: (1) a considerable amount of to the standard in turns, with about 
excess distance to be eliminated; (2) the same amount of variation in each, 
some excess in turns, but not so muph Failure in this case resulted from ex- 
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cess activity both in distance and in 
turns'. 

In Group HI, manual guidance only, 
the deviE^tion from the standard is 
strongly positive in all cases except for 
the one point belo-w the standard in 
graph 3. 

It is tempting to speculate here. 
The manual guidance without vision 
resulted in excess motor activity, 
rather undirected, in which a slow ap¬ 
proach to the correct distance and 
number of turns occurred, but the 
pattern was not learned. As a pre¬ 
vious author observed, kinestbesismay 
indicate that a turn is to be made, but 
visual or tactual cues are needed to in¬ 
dicate where. Members of Group I 
perhaps reacted to the manual guid¬ 
ance first, and their records show the 
motor pattern in the beginning. Later, 
when unsuccessful, they changed to a 
visually guided reaction. Those who 
were allowed only to watch the knob 
possibly gave their whole attention 
from the beginning to the visual guid¬ 
ance of their hands in the test situa¬ 
tion. 

Whether verbalization entered into 
the learning or not was not ascertained 
in this study. 

The individual curves, (graphs 2 and 
4) illustrate partial learning in Child 
D and Child I, and incompleted series 
for Child N. Child D did not improve 
on the average in number of turns, but 
did improve in distance. Child N, 
though he judged the distance very 
well, was slowly departing from the 
standard in number of turns. 

Number of right turns. The type of 
maze used offered scoring difficulties. 
Whereas in the ordinary maze, each 
excursion into a cul-de-sac must be 


followed by a return to the correct 
path at the same point where it was 
left if the exit is to be readied, in this 
maze the subject might leave the true 
path at any point and join it again 
later, or not at all, after any amount of 
random exploration. Where the rec¬ 
ord contained more or less than the 
requisite 9 turns, even though a few 
of the turns wore at the correct point, 
it was not possible to be sure which 
part of the pattern the child had in¬ 
tended that particular section to repre¬ 
sent. The method finally adopted to 
overcome the difficulty was simple. 
Turns were counted as correct if they 
occurred at the correct point in con¬ 
secutive order counting either from the 
beginning or the end of the pattern. 
Thus, if a line in the right direction 
traveled around turn 6, it Wiis counted 
as correct if, in the child’s pattern, it 
was the sixth turn from the beginning 
or the fourth turn from the end. Ac¬ 
cording to this scheme, table 2, col- 
iiinn 7 shows the results. 

This record gives a more accurate 
reflection of the child’s performance 
than, does tho distance or the total 
number of turns. Here the group aver¬ 
ages are in agreement with the fact 
that cliildren of Group II learned in 
fewer tiials than those of Group I. 
Child N, -whose total distance and turn 
scores were so much nearer the stand¬ 
ard than those of others of hig group, 
none-the-le^ had no more right turns 
than the majority of the others. Child 
I, it is true, has as high a score as some 
who wore successful, but his record 
shows that he repeated a pattern a 
great many times in which a number 
of the turns were correct without cor¬ 
recting the few mistakes. 
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The most striking tact throughout and B. The averages of distance cov- 
this analysis is that no ditferences can ered, of turns per test, and of right 
be shown which are in any way large turns per test are different from those 



Ghaph 5. Learning Curves Constructed from the Number op Correct Turns 
pBR Test 

A. Group averages foi successful children in. the seeing groups and their mates in Group 
III. B. Group averages for unsuccessful children in the seeing groups. 

enough to account for the fact that of the children who did not learn the 
Children F and G learned the pattern maze, but not strikingly different from 
in half as many trials aa Children A each other. Only in the graphic repre- 
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senlabion of the direciion of deviation, 
do we find a clue which might point to 
a solution of the problem, namely: 
that the 2 children who learned with 
the aid of motor guidance tended to¬ 
ward excess motor activity in the bc- 
gmivLng, while those who only watched 
the knob avoided this preliminary 
stage. 

The form of the learning curve. 
Graph 5 shows the learning curves, 
constructed from averages of the num¬ 
ber of right turns per test of Children 
A and B, F and G, K and L, C, D and 
E, and H, I and J. Group differences 
are marked. The successful children 


similar to ti\is although upon a lower 
level. 

The curves for the unsuccessful chil¬ 
dren in Groups I and II are consistent 
with those shown Iry tlie successful 
childrcMi and display the same differ¬ 
ences at a lower k'.vel. Although iu 
this case they hcghi at tl ie .same point, 
the curve for Group IT never sinks to 
the starting level again after the second 
test, while Group I falls to the start¬ 
ing point again on the ninth and elev¬ 
enth tests. The rise of the curve in 
its first half is stcepm- in II than I and 
the high level is maintained more con- 
.sistently in the former. 


TABLE 4 

Relaiivo difficulty of turns in the maze 


TUItN NVWUBR 


Times correct.^ 

1 

2 

3 

4 

6 

1 6 

' 7 

! B 

1 D 

Rank in difficulty. 

352 

CD 

125 
(5) ' 

39 

(7) 

36 

(8) 

35 1 

m 

104 

(6) 

1 

1 135 
CD 

140 

(3) 

j 215 
C2) 


in Group II started at a higher level 
than those of Group I. On the first 
trial they attained a score not reached 
by the two children of Group I until 
the twelfth test. Again, the saving 
by this method is shown to have been 
in the first half of the learning curve. 

The curve for the average of Chil¬ 
dren E and L in Group III ends at ex¬ 
actly the same point as it began. It 
even has a slight downward slope for 
the first half of its course, although it 
began nearly as high as the cui-ve for 
Group 11. In fact it appears to repre¬ 
sent admirably the efforts of a person 
groping in the dark. The curve for 
the remaining three children in Group 
III has not been included since it is 


Order of fixation of iurm. From the 
total number of times each turn was 
correctly negotiated, the order of diffi¬ 
culty of the turns in the maze was cal¬ 
culated. This is shown in table 4. 

This is consistent with other studies 
which have showm the first and last 
items of a series to bn the first Icarimd, 
while the middle items are the hardest. 
In this case the third, fourth and fifth 
turns proved about nine times as hard 
as the first turn and about six thrums as 
hard as the last. 

Comments upon individual perform¬ 
ances. There were several varieties 
of failure, which no mathematical treat¬ 
ment of the records can bring out. 
They reflect both the results of the 
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method of guidance and the personal no apparent attempt to reproduce the 
reaction of the child. Some of these pattern, or (b) a very much abbre- 
are the following: viated pattern. 

1. Aimless wandering. Child M’s 3. An attempt to produce a pattern, 
record was typical. He started out but with no similarity to the true 
well, but apparently was lost after the pattern. 


□ □□□□ 

□dona 

□ □ODD 

□ □ □ DID 

□ □□□□ 
□□ □ 
□Plodd 
□ □□□□ 
□ □ 

□ □ □ □ □ 
□Do 

□ □□□d 
□d □ □ □ 

□ □ □ OiD 

□ □□□□ 

□ □ □ □d 

□ □□Dd 

□ □ □ DO 


Fjg. 4. Individuaij Recohdb 


a, Child K, aRe 52 months. Test 1 after 81 Ruided trials, time 19 seconds, b. Child K 
agc52montha. Test 1, after 87 guided trials. Time not taken, c. Child L, age _49 months. 
Test 1 after 75 guided trials, time 18 seconds, d. Child L, Test 1 after 96 guided trials, 
time 9 seconds. 


third turn and retraced up and down 4. The beet records of the oldest 
the grooves until stopped at the end of children in Group III arc extremely in- 
45 seconds by the experimenter. teresting. They show varying ap- 

2. Quick, impulsive action with (a) proximations to the pattern in the 
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effort to reproduce a series of unseen 
hand and arm movements. Child K 
(see figure 4) evidently felt he should 
go around the middle block, but could 
not find the way to start. Child L 
has the number of turns correct in both 
record.?, also the direction of the turns 
and some of the proportions. Such 


1. Since the problem, as it stood, 
was too hard for the younger children 
of the two seeing groups, would it be 
possible for them to learn it if it were 
simplified by shortening the maze? 

2. Could any of the children of the 
non-visual group learn the path if it 
were simplified by shortening? 


TABLE 5 


Age and intelligence guolients of children for the second series of denionslraiions 
1. Reduced maze, trials and tasts aa in Series 1 


CHILD 

I 

1 1 

cair.D 

AGS 

1 I.Q. 

Group I. Visual and manual guidance 

Group II. Visual guidance only 





tnontAs 


C 

01 j 

100 

H 

61 

115 

D 

44 1 

112 

I 

60 

110 

E 

39 1 

102 

J 

' 40 

no 

Group III. Manual guidance only 

Group IV. 

No vision on tests or trials 

K 

56 1 

ns 

R 

52 

06 

L 

63 

113 

S 

60 ' 

123 

M 

49 

126 

T 

43 

111 

0 

40 

133 





2, Original maze, no vision on tests or trials 


Group Va. No previous trials | 

Group Vb. Previous success with vision 

P 

58 

SS 

F 

61 

108 

Q 

49 

117 

U 

64 

140 




B 

62 

107 




G 

62 

123 


records as these often occurred just 
before learning among the older chil¬ 
dren in Groups I and II. Child L 
never eliminated these errors. 

IV. SERIES 2 

A. Subjects and procedure 

At the completion of the fii'st series 
of 100 demonstrations for each child, 
the following questions arose; 


3. Was the introduction of vision on 
the tests for the non-vi.sual group really 
acoiifusing rather than facilitating pro¬ 
cedure? 

4. Could children who had once 
leai’ned the maze with vision rehtarn 
it without vision? 

To settle these questions, a new se¬ 
ries of 100 demonstrations each was 
given to six groups, under the con¬ 
ditions indicated in table 5. The age 
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is given as of March 1,1934, when this 
series was begun. 

The original maze was shortened, as 
shown in figure 5, by covering the 
outer row of blocks on two sides of ttie 
maze with an L-shaped sheet tin lid, 
painted the same color as the maze. 
Four turns, the first two and the last 
two, were thus cut off from the original 
pattern, making the length of the true 
path 9 blocks, and the number of turns, 
5. Since in the original, the end of 



Fig. 5. Subpacb View of Reduced Mazd 
The dotted line indicatee the path trav¬ 
eled by the knob on the practice maze. 


the path was clearly marked by the 
exit from the maze, the finish in this 
reduced pattern was marked by the 
three small gold stickers shown in this 
diagram. 

Groups IV and Va were instructed 
Just as Group III had been previously, 
but when they were taken to the test 
board'the curtain was not removed. 

Group Vb was told: 

“You remember how we played this 
game the last time. You learned the 
way the little knob went, and you 
made the cookie box open. The little 


knob still goes the same way it did 
before. I want to see if you can make 
die cookie box open when you cannot 
see the way the knob goes.” 

Groups I, II, and III were told: 
“You see, I have covered up some of 
the blocks in the game. The little 
knob does not make so many turns, 
and it may be easier for you to remem¬ 
ber the way it goes. 

“We will play this game just the way 
we did before. When you make the 
little knob go the right way the box 
will open. I will show you the right 
way over here, and you will show me 
there.” 

The rest of the procedure was pre¬ 
cisely the same as in the previous 
series. 

B, Results: Series 2 

Number of trials. The results of 
this series are presented according to 
the same scheme as that for the pre¬ 
vious series. Table 6 shows the num¬ 
ber of trials for each child. 

Table 6 answers the questions 
stated. No child who was not per¬ 
mitted vision on the tests or trials 
(Groups IV, Va, and Vb) learned the 
maze, not even children in Group Vb, 
who had previously learned it with 
vision. Not one of these children, in 
fact, produced even one correct pattern. 

Three of the younger children, who 
had not learned the full maze in the 
seeing groups, learned the reduced 
maze. Child D, and Child I, both of 
whom produced one correct test on. the 
full maze but were unable to reach the 
criterion of 3 perfect tests, learned this 
easier pattern after very few demon¬ 
strations. Child I, having visual guid¬ 
ance only, learned after 6 trials, just 
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half as many as were needed by Child effieacious at iiboiit three years and 
D, who received visual and manual under. However, a special oircum- 
guidanoe. This is exactly the same stance should be related in this case, 
ratio as obtained between the number This cliild never appeared to compre- 
of trials required for successful learning hend the instructions very clearly, 
by the older children trained by these After the thirteenth test, when the ex- 
methods in Series 1. perimeritcr liad brouglit liim back to 


TABLE « 


NumheT oj in'ais and tests for each child 
Leas than 99 trials indicates that the child successfully completed the learning 
Reduced maze 


CfllLD j 

Aoa 1 

THIALB 1 

TSeTil 

CitII.O j 

AQE j 

TRIAl-a 1 

1 TB6Ta 

Group I. 

Viaual and manual guidance 

Group II. Viaual guidance only 


mont^ 

, 



TTjonfha 



C 

61 

1 102 

34 

H 

51 

102 

34 

D 

44 

1 12 

7 

I 

50 

(5 ' 

4 

E 

1 39 1 

i 78 

' 28 

1 

J 

1 40 j 

90 

33 



Original' maze. No vision on teats or trials 


Group Va. No previous trials Group Vb. Previous suceess with vision 


P 

58 

99 

33 

E 

61 

99 

33 

Q 

49 

102 

34 

u 

54 

99 

33 





B 

52 1 

99 

33 



1 


G 

52 

102 

34 


Child E (Group I) learned the maze 
in 78 trials, while Child J (his partner 
in Group II) did not complete the 
learning. This is the only instance 
in which the combined manual and 
visual guidance appeared superior to 
the visual only. This might be due to 
individual variations. On the other 
hand, we may have here an indication 
that manual guidance actually ia more 


the practice board for the fortieth trial, 
she said, “I believe you really know 
the way that little knob goes. It 
starts here, and whore iloea it go next?" 
To her amazement, he indicated the 
correct path with his finger, and could 
do it as many times as asked. He was 
then taken back to the test board and 
told: “Now do just what you did over 
there. It starts here, and where does 
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it go next?" He was unable to pro¬ 
duce the correct pattern on the test 
board, although he approximated it. 
Thereafter the trials and tests con¬ 
tinued as before, the experimenter say¬ 
ing for each test: “Where does it go 
next?" The child did not succeed in 
the usual manner on the test board un¬ 
til after twice as many trials as this 
demonstration on the practice board 
required, and it is probable that he 
could have shown the way earlier on 
the practice board if he had been asked. 
Possibly he had observed small cues 
there which pointed out the path to 
him without his actually having 
learned it. No other child was found 
who exhibited this ability on the prac¬ 
tice board, or to whom the change in 
the wording of instructions seemed to 
make any difference, although others 
of the younger group were tried after 
this discovery. 

Child K (Group III), learned the 
pattern to the point of three correct 
reproductions after fifteen trials on the 
reduced maze with manual guidance 
only. Child K was the oldest child 
in Group HI. Kinesthesis, far from 
being the best guide at the youngest 
ages, was only beginning to be an ade¬ 
quate guide for a child almost five 
years old, and this when vision was 
allowed in the test situation. 

Distame covered. The total distance 
covered by each child and his average 
distance per test and per five tests 
were calculated for this series as in the 
previous series. The complete table 
has been omitted as unnecessarily 
cumbersome. The length of the true 
path for the reduced maze was nine 
blocks. 

The same trends observed in the 


firet series were even more evident 
here. Group averages of the number 
of blocks covered per test compared 
with the standard show the following 
deviations: On the reduced maze. 
Group IV +14.3 blocks, Group III 
+1.3 blocks, Group II +.6 blocks, 
Group 1—1.4 blocks; on the full maze, 
Group Va +12.2 blocks, Group Vb 
+1.2 blocks. The ranking of the 
groups by average deviation (in which 
the positive and negative deviations 
are disregarded) is the same as that 
above except that Groups I and II 
change places, Group I having a higher 
average deviation than Group 11. 

These results emphasize onco more 
that vision tends to reduce random 
motor exploration. The introduction 
of vision in the test situation in Group 
III of Series 1 was an aid, not a con¬ 
fusing factor. Groups IV and Va, 
composed of children who had not 
previously been trained on the maze 
and who were allowed vision on neither 
the practice nor the tests, show the 
largest amount of excess distance cov¬ 
ered. Next in order is Group III, 
children who had never had visual 
guidance. Group IVb ranks next, al¬ 
though there is only 0.1 block differ¬ 
ence between this and Group III. 
These children had previously learned 
the maze with vision, but were allowed 
no vision either on practice or on tests 
in this series. The effects of the pre¬ 
vious visual training about equalled 
the effectvS of vision on the tests. 

It might be expected that Group I 
should rank next in order as showing 
the effects of the manual guidance, and 
Group 11 last. In Series 1, as we 
noted there, the samereversaloccurrcd, 
due to the wider negative deviation of 




Graph 6. RiaD'ocaD Maze. Number of Blogcb Covbrbd in Average op Each Five 
SuccBSSivB Tbsts in Series 2 

^rves for eucceaaful children (heavy lines) compared with curves for unsuccessful 
children (light lines). Group II. I is not an average of five tests, but the actual tests, 

as there was only one previous to success. Group I: D and E -; C —-; Group 

II; I — avwage E and J - ; Group lilt K —; average L, M, O ——; Group IV : 

average R, S, T. o , , , i 
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Graph 7, Original Maze. Number op Blocks Covered in Average of Each Five 
S uccBSBivB Tests in Sbbibb 2 

Group Va: average P, Q ——; Group Vb: average F, U, B, G- 
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the unsuccessful children overbalanc¬ 
ing the positive deviation of the suc¬ 
cessful in Group I. Here the same 
explanation would hold were it not for 
the case of Child E, already described 
as unusual. The effect of one record 
in so small a number of cases unfor¬ 
tunately calls all the group results into 
question. 

Graphs 6 and 7 drawn from the 
averages of successive five tests illus- 
strate the above observations and are 
in most respects consistent with the 
findings from the previous scries. 
With the exception of Child E, the 
younger children who were successful 
on the reduced maze were those who 
had been on the verge of learning the 
larger maze and a very few trials on 
this easier problem sufficed to bring 
them to the criterion of three perfect 
tests. Child E is an exception to the 
previous progress of successful chil¬ 
dren in Group L Child K, the only 
child in any series successful by the 
manual guidance alone, is surprising 
in that his short curve is like tliat of 
Group II instead of Group I. 

Nuviber of turns. The number of 
turns for each child was also counted 
and treated as in Series 1. It was 
noted that while the amount of devia¬ 
tion from the standard for Groups I, 
II, III and IVa was very nearly the 
same for distance and for turns, with 
Groups IV and Va the deviation from 
the .standard in distance was about 7 
and 2 times, respectively, the devia¬ 
tion from the standard in number of 
turns. The absence of visual guid¬ 
ance on both trials and tests en¬ 
couraged random retracing and a 
maximum of distance covered with a 
minimum of turns. 


The form of the Immimj curve. The 
number of correct turn.s for each child 
was determined by the method de¬ 
scribed in Scries 1. The group aver¬ 
ages for the iiiirn])er of right turns per 
test i.s AS follows; Group I, 1.8; Group 
II, 2.1; Group HI, 1.5; Giou]) IV, 0.2; 
Group V.‘i, 0.7; Group Vb, 2.5. (See 
graphs 8 and 9.) Tlie surpri.sing fea- 
tur{', here is that Group Vb has the 
highest average, altliough not one 
child produced an entirely correct test. 
The effects of the previous success 
with vision wore strong enough to 
bring these ci\ildrcn to tl\c first rank 
by this criteria, whereas children learn¬ 
ing by the same method who had had 
no previous practice series (Groups 
IV and Va) ranked last. Children who 
had had ns much i>reviou8 practice in 
Scries I without vision on the practice 
but with vision on the tests ranked 
fourth in order. As in the previous 
series, Group 11 was the best of the 
three original groups. 

The unsuccessful cliildren in Groups 
I, II and III differ from those of the 
previous series in that Groups I and 

II show no upward trend, Group III 
does after trial 26. It is probable that 
the children who did not learn with 
vision at this level never compre¬ 
hended the problem, and that the 
alight upward trend of the curves of 
unsuccessful children in Series 1 was 
due to the presence in the group of the 
children who were successful on the 
reduced maze of Series 2. In Group 

III the older children began to suc¬ 
ceed a little better with the easier 
problem. 

In summary, the results of Series 2 
show that the reduction in size of the 
maze made the problem of about the 
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same difficulty for the younger chil- sion on the teats or practice was by far 
dren that the original maze was for the most difficult method of all. In 
the older ones, Learning without vi- most respects the indications from Se- 
sua! guidance was more difficult for the ries 1 were confirmed by Series 2, 



Graph 8. Rbdticed Maze. Number of Turns in Average of Each Five Successive 
T^stb in Series 2 

Curves of successful children (heavy lines) compared with curves of unsuccessful 
children (light lines). Group II, I, is not an average of five tests but the actual tests, 

aa there was only one previous to success. Group I: D and E ; C-; Group 

II: I — —; average H and J -; Group III: K ; average L, M, 0 —.—; Group IV : 

average R, S, T. 


older children of Group III on the where the same phenomena appeared 
short maze than the original maze had upon a lower level. The less visual 
been for the younger children of the and the more manual the training and 
seeing groups. Learning without vi- testing, the more random motor ao- 
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tivity occurred, and the icss was the 
likelihood of success. Such a decided 
contrast probably would not be found 
with a diSerent type of maae in which 
random activity itself would be likely 
to produce eventual success. 

Comments upon individual pcr/om-r 
ance. Some varieties of faiUne be¬ 


ings, and particularly in conneGtioa 
with Kicc’s recent study of this fea¬ 
ture, tlie record of Child J (figure 7) 
is interesting as an example of a pat¬ 
tern which reeuwed many times, among 
the unsuccessful cldldren. This re- 
vcvsnl of the. pattern in l\inuiig left 
instead of right at t he. first turn also 



came more obvious in this second series 
than they had been in the first. Aim¬ 
less wandering was carried to the ex¬ 
treme in the non-visual groups, with 
emphasis upon retracing. Child P’s 
record on the long maze, shown in fig¬ 
ure 6, is an example of this tendency. 

In connection with observations by 
the early child psychologists upon the 
lack of orientation in children’s draw- 


occurred in the long maze at this point, 
where it was the tliird turn inst(;ad of 
the fii*st. Once this had appeared, it 
seemed es[)ocially difficult to (^radicate. 
Thirtoen of Child J’s tests, 14 of (iHiild 
L’s, 15 of Ciuld M's and 8 of Child 
O’s records wore of tiiis pattorn. All 
the children of Group III, in fact, 
seem^ unable to correct this error. 
The kinesthetic impulses evidently in- 
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dicated a turn, but not the direction of record, shown in figure 7, is peculiar 
the turn. Child M, after 90 trials in that he actually reproduced the pat- 
and his thirtieth test, remarked “Well, tern in his first five turns several times. 



Fio. 6. Individual Record of Child P, 58 Months Old 
Test 1 after 18 guided trials, time 89 seconds 



□ □□□ 
□DOt] 

□ □On 

□ Do □ 


PiQ. 7. Individual Records 

a. Child J, 40 months old. Test 1 after 87 guided trials, time 7 seconds, h. Child 0^ 
40 months old. Test 1 after 81 guided trials, time 20 seconds. 


that’s wrong, but that^s the way it but he never learned to stop after this 
went, though.” performance. Instead he continued 

Child 0 was the only one who as shown in his record. He appeared 
seemed confused by the change from to be trying to get to the exit from the 
the large to the smaller maze. His long maze, where the cookie box was. 
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CONCLUSIONS 

The goal of this study was to set up 
a problem in which children must 
learn a motor tiislc by one of three 
methods: (1) through predominantly 
visual cues, (2) through predominantly 
manual cues, or (3) through a combina¬ 
tion of the two. If there is a tendency 
for children to depend primarily upon 
kinesthetic cues other than visual, it 
was hoped this experiment would 
demonstrate that fact. 

There were 21 children in the experi¬ 
mental group. This small number of 
cases prevents the statement of defi¬ 
nite conclusions. Nevertheless, the re¬ 
sults appear to present very definite 
indications in some directions, while 
otlier more tentative findings open in¬ 
teresting avenues for speculation. 

There is little doubt that the method 
of training in which manual guidjincc 
without vision was employed was much 
less effective in producing successful 
learning than were the visual methods. 
Preliminary trials with 6 adults had 
shown that manual guidance without 
vision presented a real problem to them 
in reproduction, but the assumption 
that the adult has shifted to visual 
dominance while the young child relies 
mainly upon taotual-lunesthetic cues, 
would lead us to expect the opposite 
results with children. This was not 
the case. 

The facts upon which the relative 
difficulty of the non-visual method is 
asserted are the following: (a) No 
child in the non-visual group (no vision 
in the guided practice trials, vision on 
the tests) learned the correct pattern 
in the long maze, whereas four older 
children in the visual groups (vision on 


both practice trials and tests) did 
learn it. (i») When the maze pattern 
wa,s sliortciii’d, only the oldest child in 
the non-visual group Icanuid the pat¬ 
tern, while 3 of the younger children ia 
the visual groups loaruetl this easier 
task, (c) Vision on the. tests only was 
of considerable benefit,, as slvown when 
the non-visual groui> of Sori('S 1 was 
compared, in Series 2, witli a group 
allowed no vision citbiu' in practice or 
in tests. By the criteria of distance 
covered, number of tinais, and number 
of correct turns, the fir.st group came 
much nearer to the standard than the 
second. It is probalde that the vision 
in the tests was m some ways compa¬ 
rable to the insertion of visual trials, 
(d) Children w'ho bad once learned 
the maze witij t,ho aid of vision were 
unable to relearn it without vision on 
practice or tests, although the effects 
of their previous visual training were 
obvious when distaneo and turns wore 
compared with the other non-visual 
groups. 

Differences between the two visual 
groups (visual guidance only, and vis¬ 
ual and manual conibined) are not so 
definite, but tend to show that visual 
guidance alone is superior to the com¬ 
bination. This conclusion rests mainly 
upon the comparative number of trials 
required by the successful cluldren in 
botli groups. Success by the visual 
guidance was attained in half us many 
trials aa by the combination. Since 
this relationship rests upon the records 
of only 6 children, the individual varia¬ 
tion may have biased the results. The 
youngest child in the visual-manual 
group was successful on the easier 
problem, while the youngest child in 
the visual group was not. 
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Lual guidance alone resulted than a combination, throws weight to- 
mdom exploration on the ward the visual memory hypothesis. 

-s was still more marked Carr (4) was also of the opinion that 
n was not allowed on the individuals develop a visual idea of a 
ual guidance alone resulted maze pattern tlirough non-visual guid- 
limited initial exploration ance—an opinion opposed by the work 
! successful learners. Pos- of Brown, Husband, and Cutsforth. 
the preliminary exploration Our results indicate that if any visual 
/isual. Visual guidance on idea was developed by these children 
probably requires less pas- through the manual guidance alone, 
10 part of the child than the it was an entirely erroneous one. 
ncG the eyes may explore Other studies of method (35) showed 
and return to the moving that of the three methods of learning, 
ig guidance, while this is not verbal, visual imagery, and Idnesthe- 
manual “putting through." sis, the verbal was most effective, vis- 
not explain, however, why ual next, and the kinesthetic least. It 
lied method was less effec- was generally assumed that the learn- 
the visual alone. Possibly, ing of young children was mainly 
led method involved a divi- kinesthetic. Results of this study 
> attention betAvecn the two indicate that by three-and-a-half to 
jues, and the manual cues four years at least, vision plays an 
stimulus to excessive activ- extremely important r61e. It seems 
ereforc as a distraction from likely that any shift in receptor domi- 
m itself, rather than as an nance from the kinesthetic to the visual 
modes has occurred by this age, and 
issible that visual guidance not aa late as puberty—as some have 
remiiim in the set-up of this advocated. The later shift is more 
3 was the case in some experi- likely toward increased dependence 
Richardson’s (30) and in upon verbalization in ideational ac- 
(34) study with rata. In tivity. 

the conclusion is simply that Whether verbalization played a part 
Ls young as three years, can in the learning could not be ascer- 
Dtor task of a certain degree tained. Some of the children could 
ty when it is presented to count as high as 10, but their actual 
ally. concepts of number were not above 

and 5), on the basis of his four or five objects. Even granting 
ire visual and manual guid- their ability to count the turns, it is 
combiiK’d, suggested the al- doubtful if this method occurred to 
that the effect of vision them. Pyles’ (25) study showed that 
(1) a visual meinory of the naming of objects was an aid to learn- 
prevention of tactual-kines- ing but there the learning consisted in 
ors in the learning process, identifying an object of geometrical 
y, in which visual guidance design, not repeating a movement, 
lanual proved more effective Johnson (17) found that children four 
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to five years of age remembered two 
to three movements in the Knox Cube 
test after one demonstration. Re- 
peated demonstration, in this study, 
resulted in memory of the successive 
movements in a longer series. 

These results show that the lack of 
improvement in the ability of young 
children to reproduce a pattern, found 
by Hicks and Ralph (12) in a study of 
practice in tracing the Porteus Maze, 
and by Rice (29) after eye and hand 
training on the diamond, was prob¬ 
ably due to the small amount of prac¬ 
tice given in these studies. In tliis 
study, children three years of age im¬ 
proved measurably in ability to repro¬ 
duce a complicated figure after 100 
visually guided trials, even where 
learning was not complete. Rice’s 
finding that success in reproduction 
was correlated with perceptual level 
rather than motor ability is confirmed 
and further defined by this study. Her 
work implies that perceptual level is 
dependent upon age and cannot be im¬ 
proved by training. This study indi¬ 
cates that it can be improved if the 
training is continued long enough. 

With reference to the problem as 
stated in the beginning (p. 315) it has 
been demonstrated that stimuli initi¬ 
ated by the visual processes alone can 
produce appropriate motor responses 
in children as young as three years. 
Whether children younger than this 
must rely on kinesthetic stimuli from 
the responding organ itself for skillful 
motor activity is yet to be shown. 


Further re.scarch on this problem 
should be directed, first, toward veri¬ 
fying the findings here presented with 
a larger group of children. 

The disadvantage of tlu.s particular 
apparatus is in the difficulty in record¬ 
ing erroi-s. A set-up which permits 
automatic recoi'ding of the child’s per¬ 
formance should bo devised. 

Tins experiment lias .shown that vis¬ 
ual cues were indispensable for learn¬ 
ing in this particular .situation. Other 
studies have indicated that it is less 
nece.ssary in other situations. Analy¬ 
sis of the factors which are responsible 
for this difference should be attempted. 
There arc indications in this study that 
cues from the manual gnidaiioo may 
result in elimin.ation of excess distance 
after long training, and the correct 
number of turns may be achieved, but 
all this cannot be intogralcd into a 
particular pattern without visual aid. 

Determination of receptor domi¬ 
nance should bo pushed even further 
back into infancy by devising situa¬ 
tions in which infant learning may be 
analyzed. Older children should also 
be studied with a view to e.stablishing 
the hypothesis indicated by this study, 
namely, that the ability to use kines¬ 
thetic cues as the sole guidance in 
learning a series of ooorduiated move¬ 
ments that form a definite spatial pat¬ 
tern probably develops with age, in¬ 
stead of retrogre.ssing. Furtlicr .study 
should be made as to the part verbali¬ 
zation plays in the above process. 
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Age Changes in the Physical Resemblance 
of Siblings* 

Carroll E. Palmer 


N umerous investigators, no¬ 
tably Galton (6), Pearson (11, 
12), Pearson and Lee (13), 
Thorndike (14), Fisher (5), and many 
others, have studied various aspects of 
problems connected with the resem¬ 
blances of offspring of the same 
parents, So far as can be aaoertained, 
it i.s assumed in the studies thus far 
made that fraternal resemblance is 
static during the whole of life or, if 
such an assumption is not made, that 
it is sufficient to determine an average 
degree cff rosemblanoe which may be 
considered representative of all ages. 
From certain points of view, especially 
those relating to problems of inheri¬ 
tance, it may be immaterial whether or 
not fraternal resemblance remains 
precisely constant during the entire 
life span. In problems dealing with 
human growth, however, it would ap¬ 
pear that a study of the change with 
age in the resemblance of children of 
the same parents might be of value in 
the analysis of certain sources of variar 
tion olisei'vcd in growth processes. 

All exiun])Ie of the kind of problem 
to which, iiifereiiliiilly at least, a study 
of the growUi re,seintiliiiicc.s of siblings 
might be ex[)ectcd to contribute, arises 

‘ From tlio Department of Bioatntiatica, 
Tlic Johna Hopkins University (Paper No, 
200) and the ORiee of Child Hygiene, If. S. 
Public Health Service. 


in connection with the analysis of the 
marked increase in the variability of 
physical characters which occur in 
both boys and girls near the time of 
sexual maturation. One of the princi¬ 
pal characteristics of this part of the 
growth cycle, as is well known, is a 
sudden acceleration, followed by a 
deceleration, in growth processes. 
Concomitantly with this acceleration 
and deceleration there occurs a greet 
increase, followed by a decrease, in the 
variation of measurements of growth. 
While comparatively little is known of 
the factor's responsible for the sudden 
changes in growth rates, the increase 
and subsequent decrease in the varia¬ 
bility of measurements are attributed, 
(2) generally, to variation in chrono¬ 
logical age at which the acceleration 
begins and ends in different individuals. 
At the present time, factors which may 
account for the differences in age at 
which the acceleration and deceleration 
take place are not clearly understood. 
On the basis of previous work on the 
physical resemblance of siblings it may 
be supposed that certain critical points 
in the progrcs,s of growtli, for example, 
the age at which the acceleration be¬ 
gins, occur at more nearly the same age 
in brothers (or sisters) than in unre¬ 
lated children. If a similarity of 
growth pali.erns in siblings is observed, 
and can be quantitatively evaluated. 
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it would be possible to determine what 
portion of the increased variability in 
growth measurement of children in 
general is due to variation between, 
siblings and what portion is due to 
variation between individuals not so 
related. Fisher (4) gives a discussion 
of this problem. A somewhat indh-ect 
but logical approach to this problem 
would appear to be feasible through an 
analysis of the correlation of measure¬ 
ments of brothers (and sisters) as they 
pass through the same .successive criti¬ 
cal ages. If this correlation of meas¬ 
urements remains relatively constant 
throughout the adolescent period, it 
may be that the time of acceleration 
and deceleration in growth occurs at 
approximately the same age in siblings 
of the same sex. On the other hand, 
if a change in the correlation of meas¬ 
urements is found, the extent of this 
change will furnish not only further 
detail of the nature of fraternal resem¬ 
blance but will furnish, as well, some 
data for the quantitative determina¬ 
tion of a further source of variability 
in growth processes. 

Other questions of interest to the 
student of human growth arise as a 
result of a consideration of the resem¬ 
blance of siblings. Thus, such perti¬ 
nent questions may be asked: Ai-e 
there sex differences in age changes of 
fraternal resemblances? Does order 
of birth inSuence fraternal resem¬ 
blance? Arc siblings widely separated 
in actual age more or less similar than, 
siblings of nearly the same age? What 
effect does age of parents at the birth 
of their children have upon sibling 
resemblance? 

An exhaustive study of even these 
relatively simple problems would re¬ 


quire the amassing of a great deal of 
data nut easy to collect. Entirely 
satisfactory matnrial prol>ably can be 
obtained only by taking long-time 
serial nieasurementy of a great many 
siblings. So far as the writer is aware, 
no such body of data i.s available at 
the i)rcsent time. However, in the 
course of an extensive investigation of 
the gi'owtii of children, undertalcEin by 
the Office of Child Hygiene of the U. S. 
P\ibUc Health Service at tlagersitowu, 
Md., during tlie yeans 1921-28, mate¬ 
rial has accumulated from wMiicb it is 
possible to make a preliminary analysis 
of certain problems dealing sibling 
resemblance. 

Tliia material incluclos, among other 
things, measurementa of lioight and weight, 
recorded at least for 4 Hocuoasive years, of 
approximately 2.5fX) wliito eliildren who 
attended the eUimontary grade aclionls of 
Httgeretown iluring 1921-1928, All of these 
mcasureinctits were made by trained field 
personnel of tUo U. S. Publicj Health Service 
and nearly 00 per cent were made by bho 
same person. Height was nioagured in the 
erect standing position, without ehoca, to 
tlio nearest inch, according to the tech¬ 
nique proaoribed by Hrdlifika (7). The 
same roeaHuring board was used through¬ 
out the whole period of observation. 
Weight was rncaaurcd ou carefully cali¬ 
brated beam scales to the nearest -.1 pound 
and included the regular indoor clothing 
except shoes, coats, sweaters and vests. All 
measurements of weight used in this study 
wore recorded in May in the succossive 
Bchool years and, although not precisely 
on the same day in May each year, the in¬ 
terval between weighings is ccinaidcred auf- 
ficiently exact for the purpo.soa of tins 
study. MeasuromentB of hciglit were made 
in the spring mouths and where the interval 
waa not exactly one year, arithmetic inter¬ 
polations were made. For the classifica¬ 
tion of age, all children were grouped in 
single years of life as of the birthday 
nearest January 1 of the school year in 
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which they were nieiiHiiicd. For further 
information coneorninf^ cletaila of the 
general iiiveatigation the reader may con¬ 
sult references (8, 0, and 10). 

In the couree of this 7-year investi¬ 
gation the height and weight of 193 
pairs^of brothers and J 54 pairs^ofsiatera 
were measured one or more times token 
the two brothers {or two sisters) were of 
the same ckro?iol(uju'al age. Thus 80 
brothers were weighed when both were 
7 years of age, 117 brotliers were 
weighed when both were 8 years of age, 
the height of 63 brothers was measured 
when both were 7 years old, the height 
of 104 brothers was measured when 
both were 8 years old, and so on. 

From these data it was possible to 
make correlation tables, specific for 
each age from seven to twelve years, of 
the height and of the weight of pairs 
of brotliers and pairs of sisters. Thus 
the weight of older brother was corre¬ 
lated with weight of younger brother, 
when both were 7 years old, the weight 
of the older brother was correlated with 
the weight of the younger brother when 
both were 8 years, and ao on. The 
original data on wliich the study is 
based did not include notations of 
birth order. The analysis is limited, 
therefore, to correlations of older and 
younger siblings, regardless of order of 
bii'th. Also, no account could be 

^ None of thcHc; pairs was f.wiiifl. In a few 
cases tliorc were 3 sibliiigH in Hic same 
family, but, in only 10 instaiicea were there 
meatiurenioiiLs on all three sibliiige at the 
same age. In each of 10 cases, the 

three possible pairs of meaRuromentB were 
used but no account was taken of the fact 
that they were not independent. It was 
assumed, liowever, that no significant error 
would be introduced by treating these 
observations as independent. 


taken of the actual difference in age of 
the siblings but, because the period 
of observation extended only over 7 
years, the gi'eatest difference in actual 
age does not exceed 7 years. On the 
average the difference in ages of the 
paii-ed brothers (and sisters) equals 
approximately 3 years. 

The results of the analysis of the 
sepai'ate correlation tables are sum¬ 
marized in table 1. This table shows, 
specific for the 2 sexes, specific for each 
age from seven to twelve years, and 
specific for heights and for weights, the 
mean and standard deviation of the 
measurement of the older sibling, the 
mean and standard deviation of the 
measurement of the younger sibling, 
and the observed and “corrected” cor¬ 
relation coefficients, the Pearaonian r, 
for the measurement on the two sib¬ 
lings. Individuals placed in a single 
class are not precisely of the same 
age, i.e., those grouped in the 7-year 
class included those between and 72 
years of age. Thus, of a pah of broth¬ 
ers entered in one table, one might 
have been just more than 62 years of 
age and the other just under 71 years. 
The effect of such grouping would tend, 
clearly, to give coefficients less than 
those which would have been obtained 
had all brothers been exactly of the 
same age. A simple method of cor¬ 
recting for this difference has been 
proposed, (see Boas (2) and Berk- 
son (1)) and was used in the determina¬ 
tion of the “corrected” coefficients. 

Ill tabic 1 are given also the means, 
standard deviations and number of 
cases for measurements of height and 
weight of a large group of boys and 
girls who were measured in Hagers¬ 
town during the period of investigation 
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TABLE 1 


Consfanla derived from correlation tables of heights, and weights of brothers, and inskrs; con¬ 
stants derived from frequency distributions of keighla, and weights of all hoys, and all girls. 
Elemeniarij school children., Hagersloton, Maryland, nieasured during in2l-S8 
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BrothorH (weight in pounds) | 

All boys (weight in 
IM>unds) 

7 

80 

48.87 

49.15 

6.25 

5.57 

.48 

..50 

.")0.(i3 

6.44 

596 

8 

117 

53.97 

54.46 

6.46 

6.12 

.44 

.40 

55.!)7 

7.38 

839 

9 

168 

58.84 

59.36 

6.90 

6.05 

.38 

.40 

61.57 

8.71 

087 

10 

149 

64.35 

64.58 

8.05 

8.03 

.33 

.40 

67.22 

10.53 

992 

11 

103 

71,08 

72,15 

10.16 

10.03 

.36 

.38 

73.01 

12,30 

868 

12 

63 

78.11 

78.06 

12.15 

11.02 

.38 

.40 

80.98 

1 15,01 

1 081 



Sisters (weight in pounds) 

All girls (weight in 
pounds) 

7 

63 

48.03 

46,56 

1 6.00 

5.28 

.32 

.33 

40,11 

6,25 ' 

573 

8 

107 

53.39 

51.97 

7.34 

5.79 

.33 

.34 

54.18 j 

7,51 i 

811 

Q 

. 127 

58,86 

57,15 

8.84 

7.55 

.25 

.20 

50,50 ' 

9,25 ' 

921 

10 
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64.48 

84 26 

9.70 

9.76 

.24 

.25 

66,07 j 

11,50 
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11 

82 

71.44 

72,00 

1 12.17 

13.29 

.25 

.27 

74.10 ' 

14.29 

708 

12 ! 

37 

78.57 

82.49 

1 16.55 

14.43 

’ - .02 

-.02 

84.12 

10.22 

014 



Brothers (height in inches) 

All boys (height in 
inches) 

7 

66 

46,00 

40.17 

2.20 

1.80 

.58 

,63 

40.27 1 

2,15 

710 

8 

104 

48,02 

48,39 

2.29 

1.81 

.42 

.40 

48,48 1 

2.10 

851 

g 

129 

50.48 

50.15 

2.28 

1.95 

.54 

.59 

50,63 , 

2 28 

977 

10 

154 

52.18 

62.12 

2,18 

2.13 

.40 

.43 

52.47 ! 

2,38 

1034 

11 
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53,97 

53.85 

2.52 

2.22 

.37 

.39 

54.32 

2.52 

898 

12 

65 

56,86 

55.49 

2.62 

2.41 

.55 

.68 

5G.15 

2.64 

734 



Sisters (height in inches) 

All girls (lieiglit in 
incliGs) 

7 

64 

46.70 

45.45 

2.18 

2.05 

.52 

.56 

45.80 

2.10 

679 

8 

79 

48,22 

47,73 

2.12 

2.39 

.43 

.47 

48.02 

2,17 

797 

9 

118 

49,0G 

50.01 

2.34 

2.49 

.39 

.41 

50.06 

2.30 

900 

10 

123 

61,90 

51.84 

2.23 

2.34 

.27 

.28 

52 13 

2.39 

960 

11 

93 

53.97 

54.03 

2.60 

2.65 

.24 

.26 

54.23 

2,70 

859 

12 

37 

56.03 

56.03 

2.98 

2.77 

.18 

.18 

50.62 

2.99 

654 


(1921-28). These data furnish stand- rbsuli'S 

ards with which the measuTements of Correlation of siblings. Figure 1 

the siblings will be compared. shows graphically the variation with 
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age of the corrected coefficients of cor' 
relation. A considerable amount of 
irregular fluctuation in tlio coefficients 
is apparent. It may be noted, how¬ 
ever, that the coefficients tend to be 
higher for brothers than for sisters, and 
that tliose for height are liigher tlian 
those for weight. For brothers the 
average of the coefficients of corrcla- 


vary from 0.05 to 0.17. With these 
large sampling errors it ia not possible, 
unfortunately, to evaluate with preci¬ 
sion the age trends of the correlations 
for height, and weight, for brothers and 
sistci-a separately. Nevertheless, one 
fact can be noted, namely, that the 
degree of correlation tends to decrease 
with advancing age during this period of 



Fig. 1. CORBCLATION CoEFFIClEN’I’S, SpKCIFIC FOE AqE, OF THE HEIQnTB AND 

OF TriE Weights op Sidlingb 


tion for all ages for both licight and 
weight togctlicr cqual.s +0.47 while 
a similar average! for sisters equals 
+0.30. The average coefficient, all 
ages, of height for both brothers and 
sisters together is +0.44 and that for 
weight is +0.33. 

The standard deviations of random 
sampling of the individual coefficients 


groioih. The averages of the coeffi¬ 
cients of height, and weight, for 
brothers, and for sisters, for the suc¬ 
cessive age classes are as follows: 

7 years + . 51 

8 years + .43 

9 years + .42 
10 years + .34 
H years + .33 
12 years + .29 
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The age change iu this serins of coeffi¬ 
cients, while not great, indicates with¬ 
out much doubt that the reaemblance 
of siblings of the same sex tends to 
become less with ineveasing age. Ac¬ 
cording to these data the downward 
trend is fairly uniform during the whole 
period. Although the ugea under 
observation do not extend far into 
the period of adolescent accelerated 
growth, there is iro conclusive indica¬ 
tion that the beginning of the acceler¬ 
ated phase, approximately 10 years in 
girls and 11 years in boys, is associated 
with a marked decrease in sibling re¬ 
semblance, Taking all of the evidence 
at hand, however, it is fairly conclusive 
that the average correlations of tliese 
physical measurements of siblings at 
12 years of age is probably not much 
greater than that implied by a correla¬ 
tion coefficient of -}-0.30. Pearson 
and other investigators have shown, 
and their findings arc generally ac¬ 
cepted as con-eot, that the physical 
resemblance of adult siblings is rcpi'c- 
aented approximately by a coefficient 
of -b0.50. If it can be assumed that 
the coefficient of -b0.30 at 12 years is 
approximately correct it is clear that 
during the adolescent period siblings 
resemble each other considerably less 
than they have at an earlier age, say 7, 
and also, considerably less than they 
will at a later age, say in early adult 
life. 

Another view of the change with ago 
in general physical resemblance of 
siblings can be obtained through an 
analysis of variation. Suppose a large 
number of pairs of children of the same 
age and sex be drawn at random from 
the general population and an average 
measure of the differences between the 


pains he oxpre.^sed in t{ riiis of the aver¬ 
age root mean .s<jaare difyercinee be¬ 
tween their jue^isureinents. If cj de¬ 
notes the standard deviation of the 
mca.surcd cliaraclcr, itu the average 
rcjot mean .square ditToreiieo between 2 
children, and r the eorrolatiou of the 
meosureiuciitssof the two ehiUUen, (hen. 
(ho following well ktiown formula may 
be written 

•Tu = T C* 

In cJisc two unrelated children are 
dra\vn at random, r equals zero and the 
equation becomes 

In case pairs of siblit\gw arc drawn at 
random from the poimlatioii, assuming 
that the stiuidard deviation of siblings 
is equal to tiic sbvntlai-il deviation of 
children in general, o-,,*, the avci’agc 
root mean square deviatiuu of siblings 
is 

*= \/2 O ' \/1 - r 

The variability of two siblings drawn 
at random compared with the varia¬ 
bility of two unrelated eluldrcn can 
now be expressed in relative terms as 
the ratio 

Viiriability of aiblin^ja 
Variability of unrulated oliildroii 

i.e., 

-y^j \ /i — T 

Tm \/2 cr 

or, 



When r is set equal to +0.5, the esti¬ 
mated average value of fraternal cor- 




Palmer; Physical RBScmblance of Siblings 


357 



Fig. 2. Means and Standabd Deviations of Height and Weight of Sibungs Compared with the Means 

Standahd Deviations of Add Csiddbbn 
Elementary school children, Hagerstown, Maryland, measured during 1921-1928 
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relation at 7 years (and also adnlt life), 
— becomes approximately .7 or 70 per 

«7u 

cent. From this viewpoint, then, two 
siblings! drawn at random from the 
population of 7 year olds (or young 
adults) will show 70 per cent sis much 
variation as two unrelated individuala 
drawn from the same population. 
When r is set equal to 0.3, the esti¬ 
mated value of the fraternal correlation 
at 12 years of age, the relative varia¬ 
bility of siblings compared with unre¬ 
lated individuals is 

"f = ” -84 “I 81% 

Thus at 12 years of age tlie variability 
of siblings is 84 per cent as great as tlic 
variability of unrelated children. Ac¬ 
cording to this somewhat arbitrary and 
obviously general view of the problem, 
at 7 years of age and again in adult life, 
siblings are 30 per cent less variable 
than unrelated individuals, while at 12 
years of age siblings arc only 16 per 
cent less variable than unrelated 
individuals. 

With some caution, two conclusions 
may be drawn. First, at the age of 12 
years brothers (and sisters) are more 
dissimilar in respect to height and 
weight than they were at 7 y ears of age 
and, also, that at 12 years they are 
more unlike, with respect to the same 
measurements, than they will be oa 
adults. In other words, the growth 
patteras of brothers (and of sisters) are 
not identically similar on tire scale of 
chronological age. The second con¬ 
clusion, and this follows as a corollary 
from the first, is that at least a part of 
the variability of measurements of 
growth observed in studies of large 


groups of children is duo to the dif¬ 
ferences in tiio growth patterns of 
hereditarily siinihir individuala, e.g., 
brothers and sisters. 

As hn.s been noted above, it would be 
of cuiisiderabto iniporiaricii to make a 
precise qtumiitativo estimate of the 
portion of the variation of measurc- 
niciiis of gr<3wth that may bo accounted 
for from tlic two sonrei's, first the varia¬ 
tion arising as the result of differences 
of growth of siblings, and .second, vari¬ 
ation arising as a result of differences 
in growth of individuals not of similar 
heredity. Unforturiatoly, in view of 
the fact that the constants derived are 
subject to such large sampling errors, 
it seems wise lu i’(i.serve such a quanti¬ 
tative unaly.sis until more extensive 
and precise data arc available. In this 
connection, it may he stilted (hat fur- 
tlior data are being collected whicii, 
when completed and analyzed, may be 
expected to furnish more conchisive 
and comprohen.sivo result.^. 

Height and weight of siblmgfs com¬ 
pared with those of all children, In 
figure 2 tlic means and standard devia¬ 
tions of measurements of .siblings are 
compared grapliically with similar con¬ 
stants for all of tlie children meas¬ 
ured in the Hagerstown investigation. 
With respect to weight, the averages 
at each age and the standard devia¬ 
tions at mo.st ages are less for the sib¬ 
lings than for the total gi'oup of chil¬ 
dren. On the whole, the differences 
between the silding.s and oilier cliildrcri 
are larger and less irregular foi’ lioys 
than for girls but in general it is ai>par- 
ent, in this group of children, that boys 
who have brothers and girls who have 
sisters are both lighter and less variable 
in weight than the general population 
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of boys and girls. With respect to 
height; the averages for tlie brothers 
are slightly but con.sistently less than 
those for the othei* boys; tlie averages 
for the sisters are more irregular but 
there is some ovidence that girls with 
sisters in the group irioasurcd tend to 
be shorter than those without sisters. 
The standard deviations of tlio heights 
of the siblings fluetuatc with some 
irregularity about those for other chil¬ 
dren and it must be concluded that 
variability of lieights of siblings is not 
significantly different from the varia¬ 
bility of heights of children in general. 

A possible explanation of the differ¬ 
ence between, boys and girls in the 
general population and boys who have 
brothers and girls who liavo ststers may 
be duo to the combined operation of 
differential fertility rates and growtJi 
rates of ohildrcn from different eco¬ 
nomic levels, It has liieen shown by a 
number of investigators that children 
from the poorer economic classes are 
on the average lighter in weight and 
shorter in height than children from 
families in the better economic classes. 
It has been shown also that families of 
the poor tend to be larger than families 
of the more well-to-do. Although no 
quantitative evaluation of the opera¬ 


tion of these factors can be given it 
seems not improbable that the ob¬ 
served difference of the siblings may be 
due to the differential selection of a 
large proportion of siblings from the 
lower economic groups. 

SUMMARY 

This study; based on measurements 
of height tmd weight of siblings at suc¬ 
cessive ages, shows that the coefficients 
of correlation of height and of weight 
of brothers and of sisters decrease with 
increasing age from the 7th to the 12th 
years. In the light of previous work 
on adult siblings, together with the 
result presented here, it is concluded 
that fraternal resemblance of physical 
characters is less at 12 years of age 
than it was earlier in life, say age 7, 
and less than it will be later, say, in 
early adult life. Study of the heights 
and of weights of siblings shows that 
bo3r3 that have brothers and girls that 
have sisters tend to be lighter in weight 
and slightly shorter in height, on the 
average, than a large group of boys and 
girls in the general population. The 
siblings measured tend also to be less 
variable in weight than the general 
group of boys and gii’ls. 
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A Comparison of the Abbreviated and the 
Complete Stanford Revision of the 
Binet-Simon Scale 


LicNOin II. 

A CHILD of fifteen years seven 
niontlis of age was given the 
Stjuifoi'cl Revi.sion of the Rinet- 
Simon Seale. Different, rnethotls of 
calculating the mental rating gave the 
following results: mental age—ISyears 
3 months, 16 years 8 months, or 17 
years 2 months; intelligence fiuotient— 
98,107,109,110,119, or 123. II these 
diverse ratings hud lit-en seeiired hy the 
use of different tests llie difficulty of 
interpretation might, he met liy follow¬ 
ing the oft-made suggestion of liilxiling 
the result, e.g., Kuhlinanti mental age 
or Otis S. A. intelligence quotient. 
This is not the casi;: the above ratings 
were nil obtained from one examination 
using the Stanford Revi.sion of the 
Binet-Simon Scale. It is obvious that 
in the use of tlii.s scale more detailed 
labeling is advisaijle. T’iiesc diverse 
rating.s were obtained for mental age 
by using (a) th(! abbreviated form of 
the scale (starred tests on tlic blanks 
furnished l,)y the Hongliton-Mifflin 
Co.), (li) tilt: comidete .scale, (e.) tlie 
complete .soale. with tlie T’ermaii cor¬ 
rection (6) for till' upper yeans of t.lie 
test. Kacli of lliese. mental ages yields 
an intelligence quotient with any 
chronological age iiseti a.s the adult 
level of mental maturity. In tlihs ex¬ 
ample chronological age levels of four- 


Btjhnside 

teen and sixteen years were employed 
as tliey arc tlie more common in clinical 
practice- We have here then two sets 
of ratings determined by the use of the 
abbreviated or the complete scale of 
the Stanford Revision of the Binet- 
Simon testa. This observation of an 
actual case raised a number of ques¬ 
tions in regard to the use of the two 
■scales for clinical purposes. 

Is there a significant difference dn 
intelligence rating of individuals on the 
complete and on the abbreviated 
scales? If so, what per cent of indi¬ 
viduals are affected? What consti¬ 
tutes a significant difference? Does 
this difference have a constant direc¬ 
tion: (a) rated higher by the ab¬ 
breviated scale; (b) rated lower by 
tliu abbreviated scale? What factors 
predicate this difference: (a) Chrono¬ 
logical age, (b) mental age, or (c) 
intelligence quotient? Are the two 
scales equal in value for clinical pur¬ 
poses? If the rc.sulLs obtained by the 
two scales are so nearly identical as to 
be interchangeable, then for practical 
reasons the shorter of the two scales 
is llic more desirable. It would mate¬ 
rially lc.ssen the l,imo necessary for an 
examination and thereby makepossiblc 
an increase in the number of subjects 
.seen. Tliis economy of time is of no 
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small moment in school or court clinics 
where examinations are made under the 
heavy pressure of hundreds of cases. 

This need for a reduction in time 
required for the giving of tlic complete 
Stanford Scale has prompted several 
investigators to devise abbreviated 
scales. Doll (2) made a sedection of 
tests from the complete scale wlucb 
“should exaggerate mental retardation 
in mentally defective subjects ljut 
would leave the mental level of normal 
subjects unaffected.” For thi.s scale 
he chose two tests per year from yeans 
V to X inclusive. The selection of the 
tests was based upon data from the ex¬ 
aminations of 88 normal subjects, 
chronological age five to ten yeans, and 
189 feeble-minded, mental age five to 
ten years with average chronological 
age 20 years. He state.? that "mental 
ranks will have practically the same 
reliability for the iionmd subjects us 
for the feeble-minded subjects, luit the 
mental age values for the feeble¬ 
minded subjects will be from 5 to 10 
per cent lower by the brief scale.” 
Correlating mental ages on the two 
scales he obtained a correlation of .98 
for the normal subjects, and .90 for the 
feeble-minded. Subsequently he se¬ 
lected “on the basis of experience” two 
tests per year for years III, IV, XI, 
and Xn. This scale he suggests for 
use in the fii’st five grades of the public 
schools. 

Just after the war several other 
investigators reported experUnenta in 
devising brief scales made up of selec¬ 
tions of test items from the complete 
Stanford-Binet Scale. These scales 
were developed to meet special condi¬ 
tions of psychological examining in the 
army. Lincoln, and Cowdery (4) 


reported on a soali* made, up of two 
tests per yoar. In tliis study there 
were 480 solrlier.s. I'lie autlior poinig 
out that (lie. urdm* of diffieuity of the 
te.sf.s for sohlh-rs difTcr.s frfun that for 
.school childn-n. Tin* coucUisious from 
the studies of tbf briefrr .army scales 
have no value in our present investiga¬ 
tion, not alone beeiiuw' of diffiu'ences 
in .snl)je(!fs but al.^^o in .scale.? under 
consideration, d'lii.* ciniqilcte army 
scale was itself an alibrevialiHl .scale 
made up of only four te.st.s per year, 
not the Hiune us (lie fiuir starred tests 
of the Staiiford-Revisinii blank. 

Aside from the repoj’ls ah’e/idy men¬ 
tioned of ludef Hlanforcl-Binot scales 
the only other found was tluit by 
Brooks (1). Ho used for a luicf scale 
the four .slarri'd tests of Ibn Stauford- 
Jtevision blank, 'riie ilata given arc 
of 575 iudividual.s, chronological age 
range six to .scveiitcMUi yeai.s inclusive. 
Although not Kpeoifieally stated by the 
autiior it may bo assumed from chrono¬ 
logical age ningo (hat t)ic subjects 
were school children. Brooks reports 
that the group a.s a whole was below 
normal. Tho differeiice.s in intelli¬ 
gence quotients on the two scales range 
from —33 to -j-31 points. The middle 
fifty per cent of diflerenCB.? i.s from four 
to seven points. After analyzing his 
data he concluded tliat the “ablircvi- 
ated Stanford-Biiicit giv(!.s intelligence 
quotient.s from two to four points less 
accurate than those of the coiniihitc 
scale” and that “the al.ibreviaUal scale 
is almo.st us accurate as tho coini)lete 
scale, wJicthor it bo used to dctoi-iniiie 
an individuaka intelligoucc quotient 
or the relative mental standings of a 
group.” 

The data used in the present report 
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consist of tlio inclividunl oxamination 
records of 375 pupils in tliB public 
schools of Rochester, N. Y. These 
pupils were Ibosc. referred to the jisy- 
chologist for aid in 1‘clucaiional and vo- 
catioiial guiclancr, for lh<5 (Kirreetion of 
some behavior or pmsonality difrieuU.y, 
or merely heciuise. parents wished to 
take the fii»})ortunily uiTored for psy¬ 
chological counsel, or hc'cause the 
pupils theiuselves recniesteU it. Kach 


year level for adult intelligence was 
used. The two sets of values thus 
obtained were then compared. Ter- 
man’s correction (G) for the upper 
ranges of the test could not be used as 
data, for proportionate values to be 
added in using the abbreviated scale 
could not be obtained. The use of this 
correction would in some eases result in 
even greater differences than are here 
reported. 


rii/i7iberCaiC5 



ftjl- DisTribution (ntelli^ce Quotient — Complefe Scale 

— /IbbreviaTed 3cale 


pupil was given the complete form of 
the Stanford Ih?visu.m of tlie Binet- 
Simoii Seale. Tlu'se coinjdido. lest 
records were then re-estinniied ns if 
only the slurred tests of the hcjiIc liad 
been used. Tliroughout t his p}L])er the 
tests starred on ( he. Stanford Revision 
of tin* Binct.-Siiiujn blanks fur¬ 
nished by the Houglitoii-IVliinm Com¬ 
pany form the ablu’eviatetl scale of the 
report. In cale.ulatiiig the inle.lligtuicc 
quotient for the upper ages the sixteen 


Tiie chronological age range of the 
group was 11 years 2 months to 20 
years 8 months inclusive. The mental 
age range on the complete scale was 
8 years 6 months to 19 years 0 
months; on tlie abbreviated scale 8 
years 9 inontlis to 19 years 6 months. 
Tlic range of intelligence quotients on 
the complete scale was 53 to 154; on 
the abbreviated scale 55 to 156. 
Rated by cither scale approximately 
fifty per cent of the group fall within 
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the limits of normality as defined i>y 
Terman (5). The distrihution shown, 
in figure 1 follows rather closely the, 
normal curve whichever of the two 
scales is used. 

TABLE 1 


Differendes in intelligence quotients, althrcvi' 
aled ininuA complete acaie rating. Three 
hundred OTid sGvenly-fivc caaca 


BIFi'SUEyCEa 
IN 10 

FHlaQUENCY ^ 

TOTAL 

1H EACU 

onoup 

l•BB I'E.S'T 

OV TOTAl. 
NUUU£U 

or canes 

-14 

1 

1 


-'13 




-12 

2 



-11 

3 

i 66 


-10 

2 


17.60 

-0 

Z 



-8 

7 



-7 

11 



-6 

17 



-3 

20 



-4 

17 



-3 

26 



-2 

26 



-1 

35 

1 273 ! 


0 

36 


72.80 

+1 

, 40 

1 


+2 

1 33 



+3 

30 



+4 

27 




9 



+6 

12 



+7 

7 



+■8 

3 



4-9 

2 



+10 

2 

36 

9.G0 

+11 

1 



+12 




+13 




+14 





Table 1 shows the distribution of the 
differences in intelligence quotients 
when the intelligence quotients ob- 
tairved on the complete scale are sub¬ 
tracted from the intelligence quoti^ts 


obtained on the nldireviated scale, It 
is seen that 273 caffes or ahnut 73 per 
cent show a diff^'rem’.e of than five 
points. This amount nf variation may 
be assinned lo be insignificant unless 
consistently in the same, direction, 
Therefore, in the large majority of 
cases the two scales giN-e: f|VKVUtitative 
results approxiinalely ecpial. This 
finding is in agri'ement Nvith Brook’s 
(1) statement- that the al)breviated 
scale i.s almost as accurate as the com¬ 
plete scale to (h’terinine tlu) relative 
mental standiugs of a group. This 
quantitative similarity may, however, 
conceal qualitative [lifferences of great 
siguiticiuicn for in(Ii\ddiial diagnosis. 
The equivalence in incuital age rating 
cannot bi' constrm'd as diagnostic 
equivalence. Suldect S. B. i.s illustra¬ 
tive of cases where the (juantitative 
diffenmee is itrsignificuut but where the 
qualitative difTeronce.s are sigiuficant 
for the clinical psychologist. This 
girl'a chronolfjgictil ago was 16 years 
4 montlia. She failed t(?.st 3, one of tlie 
imstarrod tests, in year XII. Per¬ 
formance on tills test was too poor even 
for credit at the (sight year level. 
Because of this failure it was necessary 
to go back as far ns year VI for a basal 
year. If only the ablu'cviatcd scale 
had been used year IX would have 
been the basal year. The total quanti¬ 
tative difference of 2 points in intel¬ 
ligence quotient was not .significant, 
but the knowlnrlgn (>[ tlui subjeci'a 
failure on teat 1 in year VIII and tcista 
2 and 6 in year VII, the.se latter two 
starred testa, would bo worthy of con¬ 
sideration in a clinical diagnosi.s for 
educational guidance. Thu intelli¬ 
gence rating itself does not furnish 
sufficient means for mental diagnosis. 

A difference of five or more points in 



Burnside: The Binot-Simon Scale 


365 


intelligence qiiciticni is assumed to be 
a significant dilTerencr. I'hi.s amount 
is ail arliitrai-y oiu: chosen because it 
covers lialf llin range of any of the 
Tennan cla.ssifjcatirni groups except 
that of the nni-inul, From table 1 it is 
seen that K12 east's or 27 jH‘r cent vary 
to tliis uinount. The range of tills 
variation is from — M to 4-11 points 
in iritelligeiine tiuotienl. Quantitative 
dilfci'cnces among l.liis 27 per cent 
appear sufheitaitly great l«) be of impor¬ 
tance in any study of an individual. 
The j-ango of variatitm ri'iiorted in this 
investigation is not as great as that 
reported by Brtiok.s (1). In the 
process of analyzing his data Brooks 
seems to have ovtulooked tlio indi¬ 
vidual in his effort to discover the 
general iigrec‘ri)r.’iit lielwt'tui tlie two 
scales under eoiisidtu'af ion. 

It may lie ini,{-resting (o give’ liere 
several cases having wiuit llie aiitlior 
consiihms a significant ali.siilnb- diffiir- 
ence in rating. Iiiter(\sling diagnostic 
differences will he noted also. Case 
number 1,11, F. hoy, clironological age 
14 yeans 5 month.s, U.sing the com¬ 
plete scale llie l)asal yimr is VH, but 
using tlie alibreviiUcd scale tlie basal 
year is X. In this cas(? not only is the 
quantitative difference of 8 points in 
intelligence quotient, largi' (MU)ugli, per- 
hap.s, to be considererl significant, hut 
also for an aiuily.sis of the subject’s 
poRsibilitie.s and liinilat.ions it is valu¬ 
able to know that In- fails in ( esl 1 year 
VIII, li'wt () year IX, lest H jn-ar X, 
test 3 yi-ar XII, and lliat In- snec.eeds 
in test 2 year X11 and le.st 2 year XVT. 

Case number 2, A. (I. girl, cliroiio- 
logical age 16 years 0 months. In tlie 
upper years of the test it is fairly com¬ 
mon practice, in cases where good rap¬ 


port between the jisychologist and the 
subject has been established, to begin 
the examination with the vocabulary 
test, and to proceed from the year level 
indicated by the rating obtained on 
tliis test. If this were done in the case 
of A. G. using only the abbreviated 
scale tlie mental age rating would be 
11 years 0 months, intelligence quo¬ 
tient 69; but using the complete scale 
successes on both unstarred tests in 
year XIV, all other tests of this year 
having been failed, leads one to con¬ 
tinue. The successes in year XVI and 
year XVIII are starred tests. Her 
achievement in school and her social 
adjustment indicate that the rating 
obtained by use of the complete scale 
more accurately represents her intel¬ 
lectual level. 

Case number 3. Likewise in the 
case of M. N., chronological age 13 
years 8 months, mental age obtained 
by use of the abbreviated scale only 
would have been 11 years 5 months 
with an intelligence quotient of 84. 
This would be 11 points lower in intolU- 
gence quotient than that obtained by 
the complete scale. In. using the ab¬ 
breviated scale all starred tests in year 
XIV were failed, yet there were suc¬ 
cesses on starred tests in years XVI and 
XVIII. These would not have been 
discovered in using only the abbre¬ 
viated scale, for the examination would 
havii stopped at year XIV. 

Case number 4. On the abbrevi¬ 
ated scale the intelligence quotient for 
C. "W. was 14 points lower than on the 
complete scale. Beyond tlio XII year 
group of tests there were six successes, 
five of which were not includi^d in the 
abbreviated form. An analysis of 
these 6uccesse>s in a clinical diagnosis 
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may be of more value even than the 
very large variation in intelligence 
quotient would suggest. 

Does the difference between the tw’O 
forms of the scale have a constant 
direction bo that it may be corrected 
by conversion constants? Tabic 1 
shows 168 cases rated lower by the 
abbreviated scale, 66 of these, or 39 
per cent are five or more units lower; 
171 cases are rated higher by Uie abbre¬ 
viated scale with 36 of these, or 21 
per cent, five or more points higher. 
It is thus seen that the difference in 
intelligence quotient between the two 
scales does not tend in any constant 
direction for the group under consider¬ 
ation; so cannot be corrected by con¬ 
version constants. 

What is the relation of this diffei'ence 
to chronological age? The correlation 
coefEcient of difference in intelligence 
quotient with chronological age is 
found to be — .08 P. hi. ±.03, This is 
practically zero correlation and indi¬ 
cates that the younger and the older 
children are equally affected by the 
change of scales. 

What is the relation of difference in 
intelligence quotient on the two scales 
to mental age on the complete scale? 
The coefficient of correlation here is 
— ,10 P. E. ±.03. Thus it. is seen that 
the subjects below and those above 
average in mental age rating are 
affected about equally, for no signifi¬ 
cant correlation exists between the two. 

The correlation coefficient for dif¬ 
ferences of intelligence quotient on the 
two scales and the intelligence quotient 
on the complete scale is —.07 P.E. 
±.03. Here again the correlation is 
insignificant. This indicates that for 
this group the brighter and the duller 
children are about equally affected. 


Correlatioiia bftwcM'ri tlu- two tost 
series were not eonqnitcd. Il has l)een 
pointed out (3) that eorrdation.s ob¬ 
tained wlifiK'ver the ivK-asiircments 
obtained from one set of data are 
included in tlios{‘ of the oilier set are 
spurious eoirelatioiis. iSiiice tlie hrief 
scale is exactly two-tliinls of tlie com¬ 
plete .scale a very higli corrclalion be¬ 
tween the two would he inevitalile. 
But it would be a spurious correlat ion, 
Sucli arc inaiij' of tli(‘ corialations of .90 
and above rcpoiiod in ]:»reA'ious stiulics 
of the abbreviated scales of the Stan¬ 
ford Revision of the Binet-Simon Seale. 

In treating .statistically the data 
from the two sets of jnoivsnretnenfs one 
loams that for about tlirce-hiurtlis of 
the cases the briefer form gi\’es results 
similar to the comjdete form. But for 
the other fourtli the variiition Ls .signifi¬ 
cantly great. Which of l.hc? t^vo .scales 
is the more valid has not lieen deter¬ 
mined. However, in a stati-sliciil 
treatment of data one i.s apt to over¬ 
look th<5 individual in the ]iroc(>ss. A 
.study and diagiio.sis of individual dif¬ 
ferences is the primaiy object of clini¬ 
cal psychology. It is gcuierally agreed 
that the greater the variety of .starid.ard 
situations the less likeliliood of invali¬ 
dation due to environment or to educa¬ 
tional opportunity. For this reason 
the complete scale is to be preferred to 
the abbreviated .scale for subjects pre¬ 
senting exceptional or puzzling prob¬ 
lems. Tcrman writes: “Tlie luief 
form ia by no moans ns i-elinhlo .as the 
entire scale. It slioiilil be used only 
when it ia absolutely iinpos.siljle to 
make a complete to.st.” In a letter to 
the author of this paper he states also 
that data on which he bases this con¬ 
clusion or on which the starred tests 
were selected have not been published. 
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SrMMAIlV 

This pni'N r is » fpi'irl nt diffcronccs 
in menial raliiiK (iliduneil liy ii.sinR llin 
coropli'ie Sfriiifnril [iiiiet Smli' iiinj the 
abbi'cviated Sliiiifunl Biiict Senlo, 
sUirml ti'sis on ihe IhiiiKliinii-Miniiii 
Company lilaiike nf ihr Slnnfunl Kevi- 
sioii. 'riicilntn arc fnim liTrii'Xiimin.'!- 
tioiis nf pnlili<' selinnl ehihlr™ wlmse. 
clu'()ni)l(i)'iicil ap' I'nin^c is 1) yenrs 2 
months m 211 years S inmilhs inclusive. 
Tlio pnrpn.se i-s In i'nilrh:isi/.(‘ sninrr of 
the differeiii'cs sisiiifieant for indi¬ 
vidual iisyeliolnsiy, 'I'lic nrriu]) on 
rvliicll the iliiia are cinninilcd sliows a 
iini'inal rlisfrihniinii in intelligence 
raliiig.s as delennineii liy tin' Slanfnrd 
Revi.sioii .Seale, 

A difference of five imints i.s arbi¬ 
trarily chosen as a significant (UfTerenen 
in iiilclligeiiee (inotienl liecan.sc it, 
covens inie-lialf fin: range of any of tln^ 
Tei'innn classificiilinn gronp.H except 
that nf llie minniil, 

A significant dilTen'iice in inlelli- 
goiice (inolieiil i.s found ijj 27 |)er cent 
of cases will'll raiings iililaincd liy tlin 
coni])li'lc and aliiireviatcil .scales arc 
comimred. 


Tlien; is no constant direction of dif¬ 
ference ill intelligence quotient be¬ 
tween the two scales for the group 
und(sr consideration. Tiierefore, no 
corif'ctioii constant may be used. 

The correlation between chrono¬ 
logical uKc and intelligence quotient 
difTr‘ifnc(‘.s shows the younger and the 
oldci- children equally atfected by the 
change of scales. Subjects above and 
siilijool.3 below average in mental rat¬ 
ing arc equally affected by the change 
in scales. The brighter and duller 
cliildrcn as judged by intelligence quo¬ 
tient ratings on the complete scale 
to be about equally affected by 
use of the abbreviated scale. 

The variation in intelligence quotient 
bclAveon the two scales is insignificant 
for about three-fourths of the group. 
\hiriation for the other fourth is large 
cnougti to be considered significant. 

Q\ialitative differences may be great 
enough to be worthy of note for clinical 
diagnosis even when quantitative dif¬ 
ferences are smull. 

In conclusion, the more extended 
form of the scale is to be preferred to 
the abbreviated form for use in making 
a clinical diagnosis of an individual. 
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A Study of Attention in Young Children' 

Mart Frances Bestor 

iiig it as a particular (li'ivc (if tlu! orgaii- 


A LTEOUGH studies of the attcn- 
tion of young children have 
^ ^ been few in number, a tech¬ 
nique of observation has been de¬ 
veloped. This involves diary and time 
records of the behavior of young chil¬ 
dren in certain somewhat controlled 
manipulations similar to, if not identi¬ 
cal with play. In general, these 
studies have defined attention span as 
synonymous with activity span, and 
have not distinguished between activi¬ 
ties to which attention is actually 
directed and those which merely con¬ 
tinue if uninhibited. 

Mueller and Pibeoker in 1900, 
according to Foster (4), pointed out 
that ideas possess a perseverative tend¬ 
ency which generally passes rapidly 
away, but which, when attention is 
directed intensely upon the idea, 
strongly persists. There is consider¬ 
able difference of opinion as to the sig¬ 
nificance of this factor, Foster’s (4) 
study revealed no facts in support of 
the assumpti(jn that such a tendency to 
perseveration exists. Lankes (5), on 
the other hand, found that there is a 
distinction between perseveration 
through the nervous system, and per¬ 
sistence through actual effort and indi¬ 
vidual will power. 

Cushing (2) made a study of the 
tendency in preschool children, defin- 

> From the Depaitmeat of Child Devel¬ 
opment, Mills College. 


ism toward eimtiiiiioii.s activity of an 
organic patt(>rn once aroiisial. She 
found a common factor llirnughout the 
oceiipatioas of young children involv¬ 
ing miinipuhitive materials of a simple 
repetitive sort, w'luch may be ac¬ 
counted for hy p('r.s[>v('ratinn. d'he 
writer herself points out that it is 
impn.ssililc to Ik; .sure to what extent 
the perseverative tCTul(,'ncy is cotor- 
miiious with "interest in mauipfila- 
tion,” a common factor in activity 
situations of this uatiire. 

In order 1o limit the scope of the 
prc.sent investigation, attention has 
been defined in as limited unci as S|ie- 
cific a fashion as po.ssihic. Dashicll 
(3) has defined it a.s the altitude facili¬ 
tating the response of an individual to 
some particular stimulus or stimuli. 
This dofinitioir wliich restricts the 
range and nature of stimulation and 
rules out the tendency to pcr,3eveia- 
tion, has served a,s a guide to the inter¬ 
pretation of the term throughout tlic 
investigation. 

In order to iliffercnti.atc between 
attention and interest in activity it 
seemed advisalile to select mai.erials 
that would bo meaiiingle.ss. du.st a.s 
nonsense syllables have Ijcen drivised to 
test learning, so it was thought that 
nonsense visual and auditory stimuli 
could be devised to teat attention. To 
render a visual stimulus meaniugloss it 
36S 



H.E:s‘niR: Attontion 

is n(icr:^>Hry In p-f awiiy fniia color 
find patti rti. I’or a iii'\'uiluj^]psf-'audi- 
ton' stiiiniluN it ?irr(',-sary to clitiii- 
imU' iiH'loilio .'iiul f'!iy?}onir {Jattorn. 
Bc'cnus'o difficult, tfi i.snhitn 

tiictiial, olfartnry and f'list.'dory Htnn- 
uli, l)i*'y )ia%'i- not lii i'o included in tlio 
])iTsan1 iiA'p.'-i iirat ir.ii, d’lir oiiuiUHnion 
of factual was inarlr wiliv a 

iiitf iiur{i(isi‘ ill vir‘W, naruciy to rlimi- 
nat(‘ nuinijMilatii m in nrd<T to niininii/.c 
as inurli as jinssilili' ilir (l•lu^«'nc:y to 
persovcraiinii. 

THi: I'lXfnniMKNTAI. SITVATIOXS 

Tlic (-xiirriiiiont involvi'd throe dLs- 
fiiici series of situations, an original 
exiiei'inuiit and ihe rejjetiiion of two 
pi'uviously jiublisln-i! expeninenls. 
TllO lest devised to Inret. llie rr«|nin;- 
mnils for a ineanintilesH visual stimulus 
pi’osonled a colorless liitht slihuuK 
hcluiid an irn'i;ular, oiuKpie field about 
two sijuare feet in area, 'fhe lit;lit 
fiaslied ofT and mij at short aiul iiTfj<U' 
kr intervals. If was plaei-d behind a 
screen so that if could lie ((b.‘--erve<l only 
front a lifniled area of approximately 
12 scpuire feel, ^^’hile iIm! (diild was 
within this area hi‘ wa.s cniisidiaeil to 

beroacliiitt to fhi'stimulus, b‘d he was 
free to move aliuut the room as much 
as he wished, d’iiere was notliiiiK else 
in tiie roiiiii durintt tin* expcriiuciit. 
Wiili half of (he .subjects (In- visual 
situalion was iiresenfed (wice. The 
general oudini' of (he fiold c»f light dif- 
fere<l ill flit' two silualioo.s, but botli 
wen*, to all infeals and iiuriio.ses, 
ineaniiigle.ss, 

Till' j.n'ol)l(>iii of lindiug uieaiiingless 
auditory stimuli was more dilHciilt, 
but a solution was presented by the 
Victrola records of the Seasiiorn test 
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(oi- pitch discrimination, in which there 
is scarcely any rhythmic pattern and 
the changes in pitch follow no melodic 
pattern. Each Victrola record took 
three and a halt minutes to play and 
tliere \va.H no explanatory comment to 
oiler dLstraction. Short of actually 
constructing rccord.s, there was no 
more .suitable materia! available. The 
Victrola was started before the child 
entered the room, and was placed out 
of sight in a closet. In only a few cases 
was it necessary to play more than one 
side of the disc, and with, the exception 
of these cases the child did not see the 
instrument at all. The door into the 
liall was left open to permit freer 
movement in and out of the range of 
the .auditory stimulus. There was 
notliing in the room, and the duration 
of llie attention span was recorded as 
the time spent in the room. 

A study by Shnotcr was selected for 
repetition heoau.se it purported to be a 
test of attentiou, although, in the 
writer’.s opinion, the behaviour meas¬ 
ured wa.s not limited to attention but 
included interest in manipulation and 
perseveration, as welt. 

Sliactcr (G) defined attention span 
simply as the time during which a 
given activity continues without exter¬ 
nal compulsion or persuasion. In try¬ 
ing to eliminate situations in which a 
goal was implicit, slio chose materials 
wliich would lend thein.selves to repeti¬ 
tion in manipnl,alien tendii\g to indefi¬ 
nite pfu'pctual.ion. Siic found no ap- 
precialile difference in the length ot the 
ntliMiliou span at the three levels, but 
found an increa-sed span in proportion 
to the complicity of the activity. 

In a second study, Shacter (17) 
attempted to find out whether or not 
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theve was a relationship between intel- 
ligence and attention span, aa was sug¬ 
gested by the dependence of the length 
of the period upon the complexity of 
the activity. A rating was obtained 
through a composite scale made up of 
the verbal tests from the Stanford- 
Binet series, a performance test from 
the Merrill-Palmer series, and a picture 
pointing test from the Detroit Kindcr- 
gSuitcn. series. Her hypothesis was not 
supported by the re-sults, whicli indi¬ 
cated that some other factor than men¬ 
tal ability is operative. The principal 
criticism which can be made of such 
studies of the attention of young chil¬ 
dren is concerned with the basic 
assumption that attention span is 
syBonymous with duration of activity. 

The two situations selected were 
chosen because they seemed most suit¬ 
able to the age group which was to be 
observed, not because of any prefer¬ 
ence expressed by the original experi¬ 
menter. In addition to the time 
records, a detailed account of the type 
of manipulation, color and form dis¬ 
crimination, and the comments, both 
relevant and irrelevant made by the 
subjects, was recorded at the time of 
observation. 

To provide a measure of the persev- 
erative tendency, the auditory and 
the visual experiments of Cushing's 
study were repeated. The two situa¬ 
tions selected, namely the visual and 
the auditory, were chosen as those 
most nearly corresponding to the type 
of situation to be presented in the thii‘d 
part of the experiment. Diary records 
as well as time records were kept 
during this series also. The two tests 
were presented on the same day, the 


luulitory invfuhilily preceded the 
visual. 

The third .scric.s consisted of the 
visual and auditory .situalion.s de¬ 
scribed at the iK'giimiug; of this section. 
In the Cu.diing and Sliacter expori- 
inents the child’s porforinance was pre¬ 
ceded by (Icnuuistialion. d'he present 
expprinumt retjuired no demonstration 
since no manual rcsijonsc on (he part- of 
tlic child was necessiiry, No direc- 
tious were given excf'pl inunediately 
preceding the exijerinaent. In the 
visual situation the child wa.s told that 
there wjis soinclliing he might see if ho 
looked behind the Kcroeu. A.s .soon as 
th(3 cliihl passed the sio'een and came 
within t.hc area wherii the. light was 
visible the str)]) watch was siarted 
and wa.s not slopped until ijc left that 
aroji. No further remarks wen', made 
by the expenmeuler except in answer 
to individual (jue.sti(m.s. In t-lu! (su.sr 
of the auditory .stinudus, before the 
child entered the room he was told 
there was .sonietliing whieli ho might 
hear. A record wa.s kept of tin; lime 
spent in the room itself. In a few emses 
it was necessary to .say to the child that 
he might leave the room when Im was 
through looking or listening. A record 
was kept of all sucli instances togoLlicr 
with the circunistaucos preceding and 
the child's reaction. 

Each child was observed in each of 
the 3 serins, and in civoi-y ca.se, lait 1 
series was pr(?sont-(Jci on a single day. 

Tcachar'a Hating Scales 

To provide a mesin.s for evaluating 
the traits wliich were being measured 
by the original experiment, a rating 
scale was devised by which each child 
was rated by three Nunsery School 
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tpacOuTs. The fullowiiig sUitomonts 
wero gnulod as to tlii ir applicability to 
the behavior of ('aoh specific child, on 
tlie basis of a fn'c-jioiDt scale: 

1, IP: nttendii fo one lliinK for a long 

2, His iiffnitioii is Jitirat-tisl i>ftsily. 

IHh iitli'iitiiiii is ilisi rsK’tial with 

(lifTiciilty. 

4. JIo HhvavH (inislios tni aeHvity laigun. 

5. If infiTMiplt-d, lie rcfurtjH to the 

original aclivily. 

If tlH.‘ floscl'iidiou of lichavior were 
exceptionally true of ilu* indivitluars 
behavior iu* nvus rated o, if excep¬ 
tionally imlnu' 1; Jii(i-ely average 
manifestation of the behavior was 
graded Ih Tims tluTo was a possible 
range of frotn fi lo 25 poinbs {xu- eliilcl 
per observer. Since Conrad (1) found 
Unit 710 matter Ikjw significant the 
factor of skewiK'ss might be in indi- 
vidvHil judgt^'s ratings, the significance 
practically disai^pearod if three or 
move jndgi’s' ratings wer<* averaged, 
the final scorn for racb child was the 
average of tlie three teachers' ratings. 
The The subjects for lliis 

inve.stigalion \v(“rc! drawn from two 
sources. In each group there, were 7 
four year olds, S tliree year old.s and 3 
two year ohis. The first group, which 
will be designated as Grouj) I, con¬ 
sisted of eiglileen children from the 
Mills Colli'gi^ Nui'.sery Sc'hool laitwcon 
the ages (d t\vi“iity-nine anil fifty-eight 
montlis. In (Iroup I iige was not a 
sclectm'e fad ur, 'i’lic group ns a whole 
had had sei’eral nmnllis log<'(hi‘r, were 
familiar with tin? of llio building 
in whicli the invesligalion room was 
located, and were in daily contact with 
the expcrimi'nter in llie regular routine 
of the Nursery School. The seJcctive 


nature of the enrollment provided that, 
as far as family background was con- 
cerned, this was a fairly homogeneous 
group, if not a widely representa¬ 
tive one. 

Group II, on the other hand, was 
drawn from an Emergency Nursery 
School which was held in the Mills 
College Nursery School building in the 
afternoons. The 18 children were 
selected as most nearly approximating 
the ages of the corresponding children 
in Group I, The age range was from 
tw'enty-nine to fifty-five months. 
Group 11 forms a heterogeneous group 
ns to the economic and educational 
background of the families represented. 
3’he J’equiremciit for admission to the 
Emergency Nursery School was an 
income as low as that required by the 
county for relief, but the vocational 
training of the fathers ranged from day 
laborers up to the professional class. 
The majority of the fathers were unem¬ 
ployed except for part time. Some of 
the parents had had as little as six 
yc.ars of elementary school, while 
others had had as much as five years 
of college education. None of the 
children, with the exception of brothers 
and sister.s and cousins, had been to¬ 
gether before the beginning of the 
investigation period, or had had other 
school experience. They were unfa¬ 
miliar with the entire second floor of 
tlic Nursery School building where the 
investigation room was located, except 
for those who had been brought to the 
doctor’s olTico for pliysical examina¬ 
tion. '’I’bc experimenter came into 
contact with the child only in the ob¬ 
servation situation. Added to these 
dissimilarities in conditions, the second 
group was less likely to be familiar 
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with much of the material used in the 
first part of the tests, than were those 
who had had considerable nursery 
school experience. It is for these 
reasons that the data for the two 
groups is, in some instances, analysed 
separately. In general, the observa¬ 
tion period for each child in Group I 
covered from two to four weeks; in 
Group II the period ranged from four 
days to two weeks. 

Reliability of the Original Experi- 
menl. Since two of the three series 
had been previously used, no effort was 
made to estimate the reliability or 
validity of these. In the case of the 
original experiment, however, various 
methods were employed to determine 
its reliability as a measure of atten¬ 
tion. The visual part of the series 
was repeated twice with the children 
from Group 1. 

Comparison of the results by the 
Pearson product moment method 
yielded a correlation of .36 ±.13. 
This correlation is not only too low to 
indicate any significant reliability be¬ 
tween the first and the second presen¬ 
tations of the visual stimulus, but, in 
addition, the probable error is so large 
as to make it impossible to place Miy 
confidence in the measurement. 

The teachers’ ratings were used as a 
further check on the reliability of the 
two series. A fairly high correlation, 
-I-.70 ±.08, was found between the 
teachers’ ratings in Group I and the 
score for the auditory series. In Group 
II, however, the correlation approaches 
zero: -[-.07 ±.007. There may be 
many factors which account for this 
marked discrepancy, the most impor¬ 
tant of which is the difference in the 
experience of the rasters. In Group I 


the ratings were made by cx]3{;rif.mcecl 
nursery school teachcr.s who were 
familiar with tlie method and had had 
considerably more opportunity to ob* 
serve the cliildien whom they rated, 
both over fi longer period of time and 
in a larger mimbcr of sitiiatioii.s, than 
the teachers in Group II. Although 
the same ratings are eon-elated witli 
the scores obtained from the vi.sual 
stimulu.s, tlie .same discrepancy docs 
not appear. In Group I the correla¬ 
tion is ±.30 ±.14 and in Group 11 
±.29 to ±.14. Neither of the corre¬ 
lations obtained between the visual 
score and the teachers’ rating.s can be 
viewed with confidence becaugd the 
probable error is too large in luitli 
cases. These scores give the first indi¬ 
cation of a tendency which otlier as¬ 
pects of the analysis ernpliasizo in 
various way.s, namely that the trait or 
process of attention is not identical in 
the two sets of situations. 'The com¬ 
mon use of verbal clii-ecd-ion.? in tlie 
nursery school may perhaps provide 
the teachers with a b(;tt(‘r opportunity 
to judge auditory than visual atten¬ 
tion, and it may be that the ordinary 
judgment of attention is largely based 
upon this type of atteni.ioii in place of 
any other. 

When rcsulis from the entire group 
of subjects in the 2 series arc correlated, 
a coefficient of only ±.28 ±.10 is 
obtained. When the re.sults from 
Group I only are iiscd, the correlalioTi 
is slightly higher, ±.39 ±.13, and in 
this case, the probable en-oi- la rela¬ 
tively smaller and the cofdTicient may 
be regarded with more confidence as a 
measure of relation.slup. It is inter¬ 
esting to note that when a partial cor¬ 
relation is made between the score.s of 
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Group I on the viyual and auditory 
tests witli the factor of the teachers’ 
ratings hold constant, the self correla¬ 
tion droi>s from -|-.89 zb.li to -h.l9 
di.lO, a siguifiearit drop of .2 points 
in corrchition, but witliout a similar 
drop in the {irohablo. error. 

The.se resiiltH, then, indicate two 
main trends, namely that auditoiy and 
visual attentiun arc not identical but 
arc probably dist inct and specific traits 
or abiliti(“.s; and sccundly, that judg- 
ments of children’s attention tend to bo 
more accurate \s’ifh r(!spect to auditory 
than to \‘isuiil attention, contrary to 
comnio7i suijposition. Neither statc- 
nionl, has received sufficient sujiport in 
the data so far cited, but one is justified 
in concluding tliat such fronds are at 
least indicated. 

DiJJcrvnr.Cfi hciween Vhual and A udi- 
torjf AUartlion, The diffor<*ncc, alre.ady 
rcferi'cil 1o, hioLwcen tlic scores ob¬ 
tained on the visual and on the audi¬ 
tory situations in the original experi¬ 
ment, have Ihm'u studied from a variety 
of angles. In Ihi’ first place, very low 
negative coiTelations arc obtained 
when (dtluT set of scores is correlated 
with chronological age. '’Vlie correla¬ 
tion ImtAveeii the auditory situation 
and age i.s — .13 zfc.lO and the correla¬ 
tion between tln^ visual situation and 
age is —.20 ±.11. Tiic relationship 
bct\v(M!n (he scores on the visual and 
the auditory ,serif\s Im.s already been 
sh(nvi) to be represenic'd l)y the coeffi- 
cient ±.2S ±.I0. If (he formula for 
partial correlation i.s used and Jige is 
kept constujit, llie correlation between 
the two seric’s i.s hardly alt<'.red at all, 
since, there i.s only a drop from +.28 
±.10 to +.26 ±.11. In otljcr words, 
the lack of correlation between the two 


tests ia apparently not due to age 
differences. 

The influence of the factor of train¬ 
ing in terms of the length of time the 
individual child had been in the nurs¬ 
ery school was studied. Group II wag 
omitted in this correlation because the 
entire group had entered simultane¬ 
ously, and from this point of view, pre¬ 
sented a homogeneous group. The 
children in Group I represented a range 
of from two to twenty-two months in 
the Nursery School, with an average 
length of attendance of a little over 7 
months. A somewhat significant dif¬ 
ference in the correlations between the 
length of time in the nursery school and 
the two situations appears, for the cor¬ 
relation between the auditory situation 
and the length of time in the nursery 
school is +.11 ±.16 and the correla¬ 
tion between the visual situation and 
the length of time in the nursery school 
is —.14 ±.16. The size of the prob¬ 
able error in both cases makes it 
impossible to place a great deal of con¬ 
fidence in either correlation. How¬ 
ever, it is interesting to see that a simi¬ 
lar difference between the two aspects 
of attention persists. For Group I the 
correlation between these two aspects 
is +.39 ±-13. By means of partial 
correlation, when the length of time 
in the nursery school is kept constant, 
the correlation becomes +.41 ±.09. 
Because there is scarcely any change in 
the correlation between auditory and 
visual attention as measured in this 
experiment when the length of time in 
the nursery school is held constant, 
there is indication that whatever the 
difference between the two may be, it is 
not affected by those factors which are 
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altered tlirougli school experience and 
training. 

Anotho.r measure of tUc factor of 
training can be obtained by means of 
the standard error of the diffennico 
between tlie scores made by Urouj) X 
and Group II on tlm two series. For 
the auditory scores the oblained dif¬ 
ference is 108 and the sigma difference 
is ±32.9. There is practical certainty 
that the true difference will be greater 
than zero. As far as the visual series 
is concerned, the obtained diflereuce is 
66, the sigma of the difference is ±48.8, 
and the chances are 99 out of a liumlrcd 
that the true diffcronco w'ili be groaler 
than zero. There is a difference, then, 
betv.'ecu the scores obtained for tlui two 
groups, but not one which accounts for 
an additional diffcjronce between auill- 
tory and visual attention. 

Data with respect to the intelligence 
rating of individual children was only 
available for thirteen children in Grouji 
I. Owing to the fact that the tests 
were given over a considerable period 
of time, it wa.s necessary to use intelli¬ 
gence quotient rather than mental age 
ill comparison. The range represented 
quotients from 98 to 165 with an aver¬ 
age of 118. Correlations between 
intelligence quotient and score on tlie 
two tests indicate differences similar to 
those shown by correlation.s involving 
length of time in the nursery school. 
The correlation between the auditory 
situation and mtelligcncc is 4-.34 ±.16 
and tlie correlation between the visual 
situation and intelligence i.s —.15 
± .18. Although both coiTfilations arc 
low and both probable errors are liigh, 
it is interesting to see that tlie negative 
coefficient appears once more in the 
case of the visual situation. When 


intolligencn ({uotiont i.s kept constant 
liy moaii.s of partial corrclatiou, the 
correlation hetwet-n fhn auditory and 
visual situations is only rai.scd from 
±.32 ±.17 to ±.39 ±.09, iiidicatiug 
that diffiTence.s in i[itcllig(aico are not 
resjKmsihIo for tlie difTercnces tietweon 
jiiulitory ami visual afliuitiou as minis- 
uicd by tlie <*xpfTiin<-iit. 

By means of tlie standard error of 
tlie dilTerencf the ri'lialiility of the 
obtained difTercnce bidween the aver¬ 
age scores for boy.s and girls on the 
2 experiments can lie dntcnuiiied. 
For the auditory .sia-ies ther(.i is an 
obtained difTerence of 21 and a sigma 
of the difference, of ±32.9. The 
chaiiee.s Mud the. true, (liff’ereiice be¬ 
tween lioys and girls will lie greater 
than zero an? a little more, Mian lialf, or 
09 out of a liundrod. Kor the visual 
serie.s the obtained diirr'i'ence is 24 and 
the sigma (Ufferenee :h4(1.8; the 
cliance.s that the trui; diiTerenrie will ])c 
greater than zero an* the same as they 
are in the case of the* auditory seric-s. 
In other words t he difTereuces lictwecn 
the scores made, by l.iuys and girls are 
practically kleiiticid in both cases, and 
.so the discrepancy between visual and 
auditory scores cannot he accounted 
for on the basis of sex dilTorcmces. 

Having elLminated chronological 
age, intelligence, school expi.a-iencc and 
sex difforeiieea as deUMTiiining factors 
in the iip])iireiit diffia-ences in auditory 
and visual attention as rtieasuri'd by 
the present experiuu'nt, it remains to 
analyze individual diilerences. Meth¬ 
ods for treating sueli data (juaiititu- 
tively arc few. However, it i.s possible 
to correlate scores with certain types of 
overt behavior wdien they can be sub¬ 
divided into two categories, by the use 
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of the method for discrimination of 
bi-scriai correlation, 

__ Ms — Ml r9 

0 - z 

The type of behavior -which seemed to 
reappear with most regularity was an 
interest in, and questions about, the 
mechanical origin of the stimulus. 
Such question^ took various forms: 

R. D. (58),® "What is it? I don’t know 
wimt it ia." 

G, P. (54). "What's it supposed to be? 
Why doesn’t it stay on a long time? Is it 
warm? Is that fire there?” 

D. R. (51). "How does it turn on? 
What is it made out of? la there a light in 
there? Does it go on all night?” 

R. K. (47). "What’s that? What 
makes it go on? Oh, there’s a lady down¬ 
stairs who makes it go on.” 

M. R. (36.) "Whore’d you get this 
thing? Call it burn you? Can I get close 
to it?” 

G. P. (64), "What is it? Is it a vic- 
trola? Is it in here? Can I see it?” 

All of those -who either asked ques¬ 
tions or offered explanations of the 
mechanical origin of the stimulus were 
placed in one category, and those who 
did not -were placed in the other. On 
the face of it, this may not appear to 
be representative of a normal distribu¬ 
tion. Although the behavior falls 
easily into two categories, it spreads 
out as a normal distribution from a 
merely passing interest in the me¬ 
chanics of the stimulus to considerable 
curiosity. The correlation between 
the asking of such questions and the 
total score in the visual situation was 
found to be only +-25 ±.10. In the 
auditory situation the correlation was 

® The numbers in parenthesia indicate the 
child’s age in months. 


+.49 =t.0S. The second of the two 
correlations may indicate a tendency 
for the auditory score to depend upon 
interest in the mechanics of the stimu¬ 
lus. This is not a basis for assuming 
that the difference between auditory 
and visual attention lies in the depend- 
ance of the former upon mechanical 
interest. It ig rather an indication 
that the nature of the auditory stimu¬ 
lus used in this investigation, in order 
to attract and hold attention, pre¬ 
supposed an interest in what made 
it go. 

What is of much more value than 
statistical treatment of individual dif¬ 
ferences is a qualitative analysis of the 
Individual differences in behavior. 
Although in many cases the same type 
of behavior was displayed in both situ¬ 
ations, the reactions of T. W. (40) pro¬ 
vide an interesting contrast. In the 
visual situation in which his score is 
the largest, he walked confidently up to 
the light, stopped suddenly the first 
time it went on, and then nodded his 
head slowly up and down. At first he 
stood very straight with his hands on 
his hips, but soon he began to slump 
and his feet and hands became restless. 
He began to sigh and to breathe 
heavily and to stretch his back and 
shoulders. Finally after fourteen 
minute he took something from his 
pocket and dhected his attention to it 
and so he was told that he might go. 
In this case he quite evidently had 
imposed upon himself the strain of pay¬ 
ing attention for an indefinite length 
of time, and was not capable of bring¬ 
ing the period to an end without out¬ 
side intervention. On the second trial 
his general reaction pattern was similar 
except that after three and a half 
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ininiites he said that he wanted to 
leave. During the auditory situation 
none of the strain or fatigue was pres¬ 
ent and he apparently had no Jiosita- 
tion about tedlirig the experimenter 
that he was througli and wanted to go. 
The antithesis of this beiiavior is to he 
found in the record of P. K. (29). She 
entered the room during the auditory 
experiment, asked a few questions, 
looked out the window, and then 
started to go out the door when she 
suddenly stopped and said: "Oh, heai-. 
What’s that?” then moved al)out the 
room some more, so noisily that the 
sound could not be heard, and then left 
the room. Ho 2 ' reaction wa.s both kite 
and very short-lived. A groat nmny 
of the children apparently expected 
something to i)lny with ami would ask 
for it, F. V. (35) always asked for the 
material of the immediately preceding 
test, no matter in what scries ho was, 
at the moment, being observed. 
There was considerable divergence in 
the adaptive behavior exhibited during 
the auditory situation. The majority 
of the children were not aware that tlie 
sound came from the closet, at least at 
first, and generally looked behind the 
screen v'here the light had been, in an 
effort to locate it. M. R, (36) was the 
only one who thought that the noise 
came from outside the room, and actu¬ 
ally went out into the hall to find it, 
asking queations all the time. T. H.’.s 
(26) exploratory behavior witli rcsptjct 
to the visual stimulus was unique. He 
blinked his eyes and turned his head 
back and forth apparently duidicating 
the intermittence of the sensation. He 
tapped on the floor and on the wall and 
table, looking quickly around to see the 
light after each tap, evidently seeking 


some connection bfdAveen the Hashing 
liglit and his own movements. B. A. 
M. (49) WHS the only child wiio noticed 
a thin crack Ijotva-en f h(‘ screen and 
the wall thmngh wlneh iL wa.s pn.s.siblc 
to catch a glimpse of the light as it 
fla.shod on and off. She (ried to run 
around the scrotm frr>iu the light to the 
crack l)efore the liglit went off. '’.Fhis 
was, of course, impo.^silTle Init slu; per¬ 
sisted in her attempt for some time. 
On the second trial witli the vis\ial 
stimulus she rejx'iited this behavior, 
but i)uid no altcnlion to the same 
screen during the auditory exj)Grimcnt, 

The evidence ])re.S(’nted by thesr] 
exaini)!es of ov(*rl Ijehax'ior, coi^iiuGnts, 
and qiic.stion.s lead.'^ but to (jne conclu¬ 
sion, namely that individual cltfferencea 
are of more importniiee in an estimate 
of the qualities of !itt(!iition, than any 
group variations due. to age or sox or 
inlelUgeiiee or training, llow much 
these variations are. due- to individual 
habits of behavior and liow much they 
depend upon the .siluiilion of the mo¬ 
ment roiuaius to be. seen. Addilional 
information with re.spcK-t to individual 
differences may scun'e t.f> indicate 
trends, f?von thougli they cannot {)re- 
sent any po.sili\’c pneif. 

Perseveration. The attempt has 
been made, in plauiilng the two situa¬ 
tions of the original c'xperimiMd, to 
eliiiiinatc u.s far as ])()s.sii:)le the tend¬ 
ency to penseveration. 'Vhv. n'sidts 
from the tudginnl exiir'riineul liavc bia-n 
compared with l.lmst' from tlir study of 
perseverationii\:ide l)y C'u.sliing. ('or- 
rclations l^ctween the perseveration 
scores and age, in addil.ion to bearing 
out Cushing’s own finding.s, .show a 
difference in favor of Hie younger chil¬ 
dren similar to that found in the origi- 
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iial experiment. When the auditory 
and visual scores are correlated with 
one another, the resulting correlation 
is +.72 dz.05. This is an extremely 
significant one, both because it is high 
and ca 2 i be viewed with confidence, 
and because it is in marked contrast to 
a aimiJar relationship for the original 
experiment, namely +.28 ±.10. In 
other words, the evidence points to the 
fact that though auditory and visual 
attention as measured by the experi¬ 
ment, are two distinct and dissimilar 
factors, auditory and visual persevera¬ 
tion are similar if not identical. 

Further investigation of these rela¬ 
tionships was made by correlating the 
visual situations in both experiments 
with each other, and the auditory situ¬ 
ations with each other. The correla¬ 
tion between the visual situations ia 
found to be +.40 ±.09 when all 36 
cases are used and +.47 ±.07 when 
only group I is used. Both correla¬ 
tions are higher than the corresponding 
ones of +.33 ±,10 and +.30 ±,07 for 
the auditory situations. The relation- 
siiips tend to remain much the same 
when the factor of age ia held constant 
by means of a partial correlation. For 
the entire distribution, when age is 
pai'tialled out, the correlation between 
the auditory situations becomes +.32 
±.10, and for the visual situations 
+.35 ±.10. When length of time in 
the Nursery School is kept con.stant 
for Group I the relationships are 
scarcely altered at all. For the audi¬ 
tory situations the correlation becomes 
+ .28 ±.M and for the visual, +.49 
±, 12. In neither case is the change of 
any significance except in so far as the 
direction of the change may indicate 
that length of time in the nursery 
school is of more importance with re¬ 


spect to visual attention and persevera¬ 
tion than, in the case of auditory. 

The Original Experiment Compared 
with the Shacter Attention Test. The 
two situations from Shacter’s attention 
test have been assumed to be typical 
of most of the testa of attention devised 
for use with young children. The 
scores present considerably less varia¬ 
tion than is presented by either set of 
scores from the original experiment. 
The coefficient of variability of the 
Shacter attention test is 24.S while for 
the original auditory series it is 84,9 
and for the original visual series it is 
134.7. However, the present investi¬ 
gation tends to indicate that individual 
differences are of considerably more 
importance than any group factors, If 
this assumption is true then a test 
which produces a ratiier homogeneous 
set of scores for attention is apparently 
not a fine enough measure. 

The overt behavior and questions 
which were recorded for individual 
children during the test, were analyzed 
and show that there was no relation¬ 
ship between the total score and the 
relevancy of the comment made or the 
question asked. There was found to 
be slightly more of a relationship be¬ 
tween the total score and the ability 
to discriminate form than between the 
total score and the ability to discrimi¬ 
nate color. 

The chief significance of these re¬ 
sults lies in the fact that they add fur- 
tlier evidence that scores on an atten¬ 
tion test, in terms of time spent, are 
not descriptive of the attentive process 
at all, and that a study of the qualita¬ 
tive differcii'cee reveals much more with 
respect to the nature of that process 
as it actually is. 

A Comparison of the Behavior of 
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Twins. The present investigation was 
fortunate in having among the subjects 
in Group 1 a pair of fraternal twins, 47 
montlis old, whose behavior affords 
intoi-esting contrasts in individual dif- 
ferences, Tiioro was coiisi(h‘rablc 
divergence in the opinions of tin; judges 
with respect to tlndr attcjitivc beluivior 
but when the ratings were averaged 
M.’s (the girl’s) score was 18.3 and B.’s 
was 17.3 while the average for the 
groiif) was only 14.9. Time, both for 
the visual and for tlie. auditory situa' 
tions of the original experiment was 
closely related, but tlmir Ixdmvior was 
entirely different, M. came beliind 
the screen, turned around almost im¬ 
mediately and walked out, and tlicn 
walked back in again, saying “Nice. 
See light?'' She looked away fre¬ 
quently and then back at the, light 
again each time, Haying: “Sec, it goc.s. 
See, can't see. Fitly. Very nice." 
B. in the same situation, sat down on 
tire floor near the light, tlien got up on 
his knees. He squirmed arouiul a 
great deal and went in and out several 
times, looking constantly to the experi¬ 
menter apparently for comment, ami 
showing considerable interest in the 
writing of the record. On the; second 
trial the behavior closely resembled the 
first in both cases, althougli the time 
spent was doubled in the case of 15., and 
reduced to about a third in the case of 
M. In the auditory situation M. tip¬ 
toed about the room, and apparently 
located the sound as conuiig from the 
closet for she stood there a long time 
before going back to her chair to sit 
down. B. moved about a great deal, 
too, but with no apparent purpose, and 
no apparent intere.st in the sound. All 
three of these records serve to empha¬ 


size the fact that, a time record of atten¬ 
tion is not only an inadequate but 
frequently an iiiaccuriitr' measure of 
the attention. 

A wide clifFcrcnce in total time .score 
is to be fourul in (lu; case; of the test for 
perseveration, A.s miglil, lie (xpf'cled 
from the h('havior de.scribcd ahovi*, B/s 
score i.s much lai-ger (ban M.’s, five 
times greater to lie exact. B. spent a 
very long time with the eh'ctric bell 
pushing it with hi.s thumbs, hi.s fingers, 
again.st the tabic top, and even on his 
knees and the toe.s of lii.s shoes. M., 
on the other hand, merely rang the Ijell 
a few times aiul remarked lhat (here 
was “noise in there (pointing to the 
closet). Pitty noise.” 3’lu‘y shifted 
their attention on the. .secdncl trial 
with the amlitovy ap])avatu8 nearly 
the .same munher of iinu.'K, M . a few 
l(r.s.s tliaii tin; avf'i'age fo 2 ‘ tin’ group, 
and B. the same mnnher of times more 
than the average. The fact tlial, M. 
was e.sp(‘cial]y apt at souikI localiza¬ 
tion in both the original ex'perimeiit 
and in the pcTsm'eratic^n may bo 
due to superiurily in sensory iicmity 
over her Lwi?i. .Such an advantage, in 
this case at least, is interesling in that 
it reduces the tolal time scfU'c on both 
tests, rather than izicrea.slng it a.s /night 
be supposed. It would he exiicineiy 
valuable if a high nogaUvf* conada- 
tion co\ild Ije found l/i e.xisl. betw/'en 
senscjry acuity and p(‘|■sl•^•('^a.(.io^. 
Since no informal inn on (hat sul)i(‘(d, in 
available it is at It'ant iiil.<;n>,sling to 
note an indication of it in tin- bch/ubor 
of the twins. Tlumgli neither of tlie 
twins, when they (‘nteriid Ihc Nursery 
School, five month.s ])i’evion,sly, was 
using normal spceeli, by the time the 
investigation was carried on, they had 
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both made considej-able progress. M., 
however, was the only one who spoke 
at all in either of these experiments. 

Wttli the third series of tests, the 
SimctBi' attention test, the twins were 
outstanding in tliat, with one excep> 
tioii, they spent the longest time of any 
of the oliildren, their scores being 
almost twice as long as the next longest 
score in the group. They were among 
the few children who used up all the 
materials before stopping; most of the 
children stopped long before the box 
was empty. Both used the same tech¬ 
nique in color discrimination. They 
removed a large handful of pegs from 
the box and then picked out of it all of 
one or two colors, laying them aside 
and dropping the rest in the box. 
Though an obvious procedure it was 
followed only in three or four other 
cases. Their method of discriminating 
form was 2 iot so strikingly original 
since tliey merely fitted pegs in beads 
before dropping them through the hole, 
as did a large number of tlie other chil¬ 
dren. B. made a single comment dur¬ 
ing the series. When looking for a 
certain peg, he said, “I want a green 
oneT M., however, talked quite a 
bit, alwiiys about the ina't;eriais. 

These contrasts have demonstrated 
the range of possible individual differ¬ 
ence in the behavior patterns involved 
in attention. They present as striking 
similai'ities a.s they do differences, but 
their chief value in this connection is 
the emphasis they place upon the need 
for a qualitative estimate of the atten¬ 
tion of young children, 

SUMMARY AND CONCLUSIONS 

The following indications have been 
brought out by an analysis of the data 
obtained in this investigation ; 


1. There is a significant lack of rela¬ 
tionship between the scores obtained 
on the visual and on the auditory situa¬ 
tions of the original experiment. This 
lack of relationship between the two 
factors persists even when, age, sex, 
intelligence and school experience are 
held constant by statistical measures, 

2. There is a difference in all scores 
between the two groups observed, in 
favor of Group I. However, within 
Group I there is no evidence that score 
is affected by the length of time in the 
nursery school. Therefore, the con¬ 
clusion is drawn that there arc other 
factors of more importance which dis¬ 
tinguish the two groups from one an¬ 
other, namely, familiarity with the 
experimenter and with the experi¬ 
mental room, amount of previous ex¬ 
perience with the materials, and the 
length of time intervals between the 
tests. 

3. There is apparently little relation¬ 
ship between such qualitative aspects 
of behavior as relevant and irrelevant 
conversation, form and color discrimi¬ 
nation, and the total time score. 

4. In the case of perseveration, low 
correlations between total score and 
the number of shifts of attention indi¬ 
cate that there is no relationship be¬ 
tween a tendency to perseveration and 
a tendency to shift the attention. 

5. Analysis of overt behavior and 
comments indicates that significant 
variations in behavior do not appear 
in a score for attention based merely 
upon the amount of time spent. 

6. Individual differences in the 
group studied appear to be of a great 
deal more importance than any devel¬ 
opmental factors, in determining the 
nature and duration of the individuaVs 
behavior w'hile attending. The selec- 
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tive character of the sampling, both 
from the standpoint of the age range 
and of the number of subjects, makes it 
impossible to conclude that the above 
statement holds true for the field of 
attention as a whole. It does indicate, 
however, tliat developmental factors 
may be of less importance than is 
commonly supposed, and that behavior 
patterns exist irrespective of age, sex, 
intelligence or training. 

The moat important single conclu¬ 
sion which is indicated is that auditory 
and visual, attention are not identical 
or even similar processes, and that the 
individual’s capacity to attend to one 
type of stimulus is apparently in no 
way related to liis capacity for atten¬ 


tion to tlie otlier. Tlie practical con¬ 
siderations wliich are involved, could 
this conclu.sion be shown to be true, 
are of the greale.st inipnrtiinee. Atten¬ 
tion in education has largely been 
tliouglit of a.s a unified process. If, 
however, it (li(Te,r.s witli the different 
senses all material for hvirning Lslioiild 
not beprc.sentcd in the same way and 
adjustments to individu.'il facility 
might bring about a greater increase in 
the ability to learn. The assumption 
that individual differences far out¬ 
weigh such factors as age, intelligence 
and training, would iiidiciUe a need for 
the i'evi.sioii of (he norms and stand¬ 
ards in learning wliich are based upon 
ago or training factors. 
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Development of Motor Control in Young 
Children; Coordinated Movements 
of the Fingers' 

Margaret Karr 


T his study was undertaken to 
investigate the motor control 
and cofirdination of the hand 
and fingers of young children. A par¬ 
ticular task which involves primarily 
the use of the fingers is set for the chil¬ 
dren; namely, the manipulation of 
scissors. 

More specifically, this study con¬ 
cerns finger coordination with the pur¬ 
pose of finding; 

(1) The relationship between the 
manipulation of scissors and 
chronological age 

(2) The relationship between the 
ability to cut and mental age 

(3) Additional information as a con¬ 
tribution to the question of 
handedness 

(4) Sex, individual, and personality 
differences shown in the ex¬ 
periment. 

Twenty-two nursery school children, 
12 girls and 10 boys, ranging in age 
from twenty-four months to fifty-nine 
months, servedassubjects. Themean 
chronological age was 42.5 months; the 
median chronological age was 43.2 
months. Mental ages of the subjects, 
as tested by the California Pre-school 
Schedule I, ranged from 24 months to 

^ From the Department of Child De¬ 
velopment, Wills College. 


71.5 montlis (with a mean age of 48.2 
and a median age of 52.7 months). 

A series of 22 papers, each contain¬ 
ing one design was presented to the 
children in a definite order. The 
designs were drawn with black lines 
one-sixteenth of an inch wide on white 
medium weight mechanical drawing 
paper. Bach line began on one edge of 
the paper, continued toward the center, 
and terminated with n small gold star. 
The series of designs ranged in com¬ 
plexity from a number of short vertical 
lines to a twisting line. One paper 
contained a 9-inoh vertical line, an¬ 
other a 9-inch horizontal line, another 
a 12-inch diagonal line. Several 
papers had designs with vertical or 
horizontal combined with diagonal 
lines thus forming angles of varying 
degrees. Three more had each a 
curved line, a semicircle, and a com¬ 
plete circle. Five of these designs 
which began on the right side of the 
paper were mirror images, i.e., dupli¬ 
cate designs beginning on the left edge. 
The series was preceded by a plain 
practice sheet. 

A simple frame was originated onto 
which each paper was thumb-tacked. 
The frame consisted of three strips 
wood forming three sides of a 10-inoB 
square, tho fourth side being open M 
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order that the subject iniglit cut into 
the area. The' frame was cUuiipecl 
parallel to the table top so that tlic cut¬ 
ting space extended botweeu the (able 
and the chair in whicli the subject was 
seated. The device held llio pa]ier 
steady, firm, and in a similar position 
for each por.son tested. 

The scissors used in ciitling wore the 
stcel-bladcd and Ijlunt-polntt'd kinder¬ 
garten type, with evenly roiuiderl 
metid loops for the fingers, ami were 
easy to manipulate, 

The children wore tested on school 
days in the morning lietAvcen nine and 
eleven o’clock. They were brouglit 
singly into tlie testing roran. Before 
the cutting bjjgan, the sui)ject.s were 
given certain finger coordinat ion items 
of the Merrill-Paliuer Mental Te.st. 
Then the fi’ame was clampiid int.o 
place. The child’s knees fitted iind(;r 
the extended part of the franu5 and his 
bent elbow was on a level with the 
table. Such a po-sition wius u.scd con¬ 
sistently for each subject because it 
was the most comfortalilc arraugeimait 
obtainable and allowed freedom for 
arm and hand movements. TJic 
papers were presented in an arbitrarily 
set order. On the practice sheet, the 
subject was told to cut from tlic free 
edge into the paper anyway that lie 
desired. As each paper of the scries 
was presented, the child was in¬ 
structed, “Cut on the black line, up to 
the star.” Tin; scissors were laid on 
tlie paper directly in front of the child, 
handles toward him so that he might 
pick them up with either or both hands. 

The number of papers cut on one 
day varied with the age, attention and 
ability of the subject. On the average, 
four or five papers were presented at 


eacli (e.^ting jierHuI of (vvculy or thirty 

miimles. At .‘^ueli :i rati', iit least five 
da 3 's wi'W, iieed(’<l t(i ciil ihi' srrif.s. 

Hevera) sy.sfems of .scoring flii> cut¬ 
ting re.-ults were, dovu^ed (iiid elieckcd 
one against, the ollu-r. By rxaiiiining 
tlie jiafK'is, false moves coukl be 
counteil and reeordr<l for eaeli jiaper. 
Falw motTH were deliuod a.s placcH 
where f be s<*bsor.s tore llu? p:i])er rather 
tlian cut it; jjlaee.s whert' llu; cliild 
closed (Ik? sci.ssor.s flu- full length of the 
blade and (lieki-d up llio cut in the mid¬ 
dle to go on; holes wliere the ends have 
hit tlie paper ladore the blade; side- 
way jag.s. 

A second methocl of scoring graded 
llu! tiaiier.s for aceui'acy, Ikieli line 
was divided into lljh'e-ineli segmeiitfi. 
If the cut was oii the line, four points 
were given for each division. If the 
cut deviate!I from the black line less 
than oiie-.sixiecnlh fif an incii it was 
graded three jioints. '’j'wo points were 
given for Uio Kegnu!nt if at any place 
the cut deviated from oJu;-sixle(;nlli of 
an inch to thnav.sixli'enlhs of an inch. 
One point was al!i>W(‘d if the cut; fell 
bctwemr tliree-sixleeuthsof an im-li and 
one-lialf of an inch. No credit for 
cuts more lliaii onc-half of an incli 
away from the lim^ on (“it ht'r .side. 
The perfect .score for nine-iiicli lines 
was 12; twelve-inch liru's, 113; fiflecu- 
incli lines, 20. 

A third method of .scoi iiig is a iiindifi- 
catiou of thooiie ju.sl, described, lb)ur 
experieueed mirseiy .sehonl t.eaclii'rs, A 
and li from one locality and C and D 
from another locality, cut tlie serii'S of 
papers under the saifU! ^jiccificaBons as 
the children. Then they rai.ed the 
papers on a scale of difficulty in cutting 
from 1.0 to 5.9. The judges were 
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instructed to keep in mind the motor 
skills of young children. By the 
Spcaviniin rank difference method, 
ratings of 


A niul II comjlatcd.05±.01 

C and I) rorrulat(‘il.89±.03 


T)}e .averaged ratings of A and B cor¬ 
related ^vith the averaged ratings of C 
jind D .92 =fc,02. Because of the high 
correlations obtained, the average of 
all ratings was used as a basis of diffi- 
cuK.y, and the i^apers were weighted 
accordingly. 

DATA. 

Rcs\dts of the scissor-manipulation 
experiment have been studied with 
rcfcrenco to chronological age and 
mental age. Only 15 children were 
able to cut the entire series. Tlieir 
records liave been analyacd with re¬ 
spect to handedness, false moves, and 
time required. Further differences in 
the ability of tiic ciiiidren in the per¬ 
formance of tlii.H task were al.so con¬ 
sidered. 

The weighted and unweighted scores 
of tlio cliildroii were correlated with 
chronological age. Two children who 
cut with one scissor loop in each hand 
were eliminated from the relationship 
on the ground that their ability did not 
show finger coordination. The fol¬ 
lowing corndationa were obtained from 
the remaining twenty subjects. 
Spearman rank cliffcroiice; 

C. A, iiiiil iinwtilglit.ecl 

8cor<‘. r ^ .72±.08 

C. A. and weightcil 

score. T ~ ,7l±.fl8 

The relationship between the age of 
the child and his ability to manipulate 
scissors is probably due, in part, to Ihe 


increased physiological capacity of 
older children. 

Comparison of the ability to cut 
accurately with mental age gave higher 
and more significant correlations: 

M. A. and unweighted 

score. r * .S5d:.04 

M. A. and weighted 
score.,,. r = .84±.05 

The greater correlation with mental 
age than with chronological age indi¬ 
cates that the ability to manipulate the 
scissors is a mental as well as a physio¬ 
logical aceomplishinent. For exam¬ 
ple, the scissors must be held 
perpendicular to the paper, closed to a 
cei-tam degi*ee, guided along the lino. 
Some of the designs made it necessary 
to hold the hand in awkward positions 
while cutting. The child's insight 
into these problems is also involved in 
the correlation of score and mental age. 

The weighted scoring system was of 
value in emphasizing the spread of the 
distribution of the results. A gi’aph of 
these scores displays a bimodal curve; 
one group could cut very little, the 
other group cut well enough to attempt 
to follow the line. This bimodality of 
the curve may be due to incomplete 
sampling of the group studied; but a 
definite attempt was made to obtain 
subjects to fill the gap. These, how¬ 
ever, were found to cut either accepta¬ 
bly or practically not at all. The 
question may be raised whether this is 
evidence of a maturational factor, 
whether the ability to oppose thumb 
and fingers in a scissor cutting motion 
appears when the hand has developed 
sufficiently. 

Fifteen subjects cut the entire series. 
In most cases, they were able to maiiip- 
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ulato the sRissors automfitically an.d 
their attention could bo focused ou the 
line. They could hold the liand steady 
and direct the cutting, while the five 
children who made, the lo\v(‘3t scores 
centered their attention on the scissors. 
The first group found difficulties in the 
mirror image lines, In these compli¬ 
cated situations, they, also, liecamc 
absoi’bed in their fing(jr coordination. 

To determine whether speed and 
accuracy go together in this taslc, the 
following correlations were computed, 
using the Spearman I'ank difference 
method for the fifteen subjects who 
completed tlie cutting exorcises: 

Median time in Booonda 
and unweighted 

aoore. r — — .33±.10 

Median time in bcc- 
onds and weighted 
8core. r « — ..Ili.lO 

The correlations might have been 
higher if the time score had b<5cn more 
accurate. Since the children stopped 
frequently to talk during the cutting 
of a design, such individual diffei-ence.s 
made this mea.sure only suggestive. 
The correlation between time scores 
and chronological age in this study was 
r = .26 =t.l7. time required to 

cut did show personality diSerencos for 
the individual children. Some took a 
long time consistently for each paper 
but longer for the more difficult ones; 
others cut the series rapidly; a few were 
inconsistent. The experimenter’s .sub¬ 
jective judgment, substantiai.<;d by her 
acquaintance with the childrcii, Ls tliat 
the time acorea were characteristic of 
tlie child's general reaction. 

The number of false moves of tlie 
fifteen children who completed the cut¬ 
ting series were ranked from the high¬ 


est to fJie lowesh Speariniui rank dif¬ 
ference laethod yielded the following 
correlations: 

nifivc.s .‘trui 

C. A. V 

I’nlnr iiutvcH Jiiiil 

M. A. r - .r,0±.\2 

I'ul.SC iihivf'.*: niitl mi- 

wciKlitcU Hcorc .. ?• :« — .7t’i±.08 
Ral-'ic? niovcK iiml 

srcjn- .. .. r ~ ~ Sid; ()(» 
FhIhc ftiitl inrti- 

i.nn time. 0 roi-rrlalion 

Tim correlation bfdwcen false moves 
and chronological age was lower than 
the false inove.s and ini'utal age. Sucli 
a relallonsliip siiggt.sts lluvt childi'cii 
with higher mental age.s; 

1. Close the scissors to make only 

the 2 iecf'.s.sary length cut 2 ‘athoi' 
Uuui closing I hem the full 
length fd I In; blade 

2. Fit the .s-ci.ssor.s into the cut and 

proc(!ed evenly 

3. Direct tlie sc.i.ssors .sideways 

ratluu' Uuiu "jag" the scd.s.sors 
sidewaj'.s to g(dba(‘k to th<‘ iiiu*. 

Subjects who made liiglif'r seoia'S also 
made fewer false moves. Children 
who cut slowly did not cun.sisti'iiUy 
make fewer or more errors than chil¬ 
dren who cut rapidly. 

All but one of the 15 subjects 
changed from one hand to the. other, or 
used the left hand on lines tlinl wer<! 
drawn from left to I'ighl. It is Inu; 
that the cutting ])aj)ej'.s ns (le.^igiu'd 
encouraged this alteniiilioii. The 
asaumptioji was iii.'ule (ji.al. lla^ ebihl 
who cut with the right, tlii'ii hdl, iiiid 
then both hands on a diflijuilt pajaT 
showed less consiHt(uit u,se of the. right 
hand than the chilfl who alternated 
right and left. Therefore, the subjects 
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were ranked on a scale of diminishing 
use of one hand from I’ight, right and 
left, rigid and left and both, to left. 
The rankings correlated as follows: 

ConHiKtont UHc (»f tliG 
rijflit Imnd and 
G. A. r = .77=fc.08 

CoiiHiHient xis« of tlic 
rij^ht hiiiul and 
Ah A. r = 

Tlie findings snj^port U>e theory that as 
a child grows older, he uses one hand 
more consistently. It is interesting 
to note that the correlation with men¬ 
tal ago is the lower, although some of 
the mirror image papers would have 
been easier for the child to cut if he had 
changed to his left hand. The habit 
farrru'cl by learning and maturation 
probably is sti onger in the child who is 
older clironologically. 

Four items from the Merrill-Palmer 
testa which involve finger coordination 
were given all the subjects. 

1. Fcihlhig paper 

2. Closing fist and wiggling thumb 

3, Cutting paper into strips 

4, Opposing thunib and fingcrB 

Eleven children passed the series. The 
median of their weighted score was 656. 
Three children passed 3 items. Their 
median weighted score was 518. Two 
children passed three items with their 
median weighted score 43. Of the 
four children who passed none of the 
tests, three received a score of zero, 
while one made an 8. The 2 children 
who were eliminated because they cut 
with both hands failed on the thumb 
and finger opposition test. Another 
child who failed this item made a cut¬ 
ting score of 550. The 2 children who 
made the lowest scores for the series 


385 

failed on both of the finger coordina¬ 
tion items. 

The experimenter realized that some 
of the subjects have had more specific 
practice than others. A questionnaire 
was filled out by the writer during an 
interview with each child’s mother. 
The purpose was to divide the children 
into the following classification: 

Group A—cut very often at home 

Group B—cut frequently ut home 

Group C—cut occasionally at home 

Group D~never cut at home 

From the groups who do out at home, 
the girls use scissors more frequently 
than the boys, The median weighted 
scores show that the children who have 
had more home experience can cut 
more difficult papers better than those 
who have had less practice. One of 
the two children who cut with both 
hands fell in group C with a weighted 
score of 422. The other child fell in 
Group D with a weighted score of 14. 
The group who never out at home was 
composed entirely of children under 
three years of age. 

The children in the same six-month- 
age intervals were matched according 
to sex. Seven pairs were available. 
The median weighted score for the girls 
was 544 and for the boys 477, a differ¬ 
ence of 67 points. This small advan¬ 
tage in favor of the girls is hardly sig¬ 
nificant. It may be accounted for by 
the difference in specific home practice 
or perhaps to an earlier maturation of 
girls. 

The children were allowed to hold 
the scissors any way that they desired, 
Children with the higher chronological 
age were the children with the larger 
hands and they used one finger and 
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thumb to manipulate tlin soissorn. 
The median ciironological ago of this 
group was 54 months. Tim diildrnn 
with the smaller hands, median chrono¬ 
logical age 43.5 months, lit two fingers 
into one loop. The youngest children 
had not learned the most efficient way 
of holding the scissons, or perliniw their 
hand inuaeles are not developed suffi¬ 
ciently to manipulate the scissors in an 
adult fashion. 

Individual differences in the chil¬ 
dren’s method of cutting appear in the 
experimeirter's comments. Some have 
used extreme care, watching the lino 
attentively. They were apt to cut 
more slowly and to make precise small 
snips. Others .slashed one cut after 
another across the paper, closed the 
blade the full length at one stroke. 
They made fewer false moves, but a 
poorer accuracy score than the first 
group. Many of the ohildren steadied 
the scissors by holding tiie upper blade 
with their free hand; usually the left 
hand did the guiding when the right 
hand was in an awkward or difficult 
position. Tliero was a marked dif¬ 
ference in the angle at which the sci.s- 
sors were held. The “best” cutters 
held the scissors so that the inter¬ 
section was on the line, one blade above 
and one blade below, and the scissors 
perpendicular to the paper. Some 
children cut with their hand above the 
paper, blades pointed down. Others 
cut with theu' hand below the paper, 
blades pointed up. A more popular 
position, which increased the steadi¬ 
ness and accuracy, was to slide tlie 
upper blade along the line and close 
the lower blade up to meet it. Seven 
of the children, all boys, closed the 
scissors so forcefully that the paper 


tore, somnlinif’s along tlio do.'sired 
place. One child wiion rufiiiig a diffi¬ 
cult line, held liis i-ight lirmd in tho .air, 
opening and closing llu*. lingers ns he 
opened and clo.sed the scissors with liLs 
left hand. 'Die child disjilayinjr this 
bihiteral dminage, wa.s agisl hi moniiis, 
group C in Inuiio f)rnt‘t ice, /intj ranlod 
eleventh in juuhii-jkw of (billing Ijy the 
weigliled seoro. 

Two of the children (M)iild open hut 
could not close the* sci.'^sors; several 
held Hjo .sci.s.sors parallel with the 
paper so tbaM lH?y made, no cut. From 
this group, one, boy aged thirty-one 
moutli.s, was giv('n 6 practice? i)ai'iod8, 
ami one girl aged I wenly-foiir moiitlis, 
wa.s given 0 practice periods during the 
two mouths. They ^cel■c instiaiotod 
liow to hold Ihe. se-isstjrs also how to 
open luid close aiul fit tb(?in into ii 
paper. At tlin end tin: training, 
the children could ruaki! Hucce.s.sive cuts 
holding the. paper with tlit! free hand, 

The children’s remarks show certain 
pcjr.sonality trails. Somi? gave up 
easily, saying 'T can’t,” with each 
])aper pro.sented. Others made 
tivo remarks such us, ‘T think I can 
cut this.” “I'll try.” Many of the 
children imagiEicd t.lic de.sign to look 
like an object. Scvcjral of the older 
cliildron rccogni/ed resc/uldaimes to 
lettcra. Some of the children repeated 
syllabhjs or phrases ov('r a,nd ovia- as 
they cut. Sevi'ral criticized lluur own 
efforts. Two of (he (iliildrcn (aiked 
incAsaantly about other nnal Lens. 
Many made re.murkH wlii(;h wom-i? .sug¬ 
gested l)y the, papers or tlu: inmiediate 
surroundings. All but the .smalh'st 
children made comments about tlie 
lines, the stars, observing differences 
and similarities between the papers. 
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REStJLTS 

Results of this study are merely sug¬ 
gestive for they are based on a small 
numbei' of oases. They relate to finger 
coordination in a siiocifle task in which 
the ebild outs along a line (m paper held 
horizontally and firmly for him. An 
aniilysi.s of the data obtained leads to 
the following tentative conclusions: 

1. The chronological age of the sub¬ 
jects (letermiriEd to .some degree the 
ability of the children to cut on the 
lino. 

2. The more intelligent children cut 
more accurately than the less intelli¬ 
gent ones of the same chronological age. 

3. The graiihio distribution of the 
subjects’ cutting scores showed a 
bimodal curve, one group being capa¬ 
ble of outtiiig sufficiently well to make 
an acceptable record ou the test, and 
one group being unable to manipulate 
the sci.s,sors adequately. 

4. There i.s no significant relation¬ 
ship between the median time required 
to cut the series and the accuracy of the 
cutting. 

5. Speed in cutting did not increase 
with chronological age. 


6. The children with higher mental 
ages and the children who followed the 
line more accurately, also made fewer 
false moves! 

7. Consistency in the use of the 
right hand became greater as the child 
grew older in years. The correlation 
was not as great when consistency of 
the hand used was compared with men¬ 
tal age. 

8. Subjects who passed four finger 
coordination items from the Merrill- 
Palmer mental test, made higher scores 
on the cutting papers than the children 
who failed one or more items. 

9. The group of children who had 
had more home practice made a higher 
median cutting score than the children 
with less specific practice in using 
scissors. 

10. Sex differences were slightly in 
favor of the girls. 

11. Individual differences in meth¬ 
ods of holding the scissors appeared to 
be dependent on the siae and musoular 
development of the hand. 

12. Methods of cutting showed indi¬ 
vidual and personality differences for 
each subject. 
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